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Ormond Stone 
By CHARLES P. OLIVIER 


juST SIX days after he had celebrated Nis C1IQNTV-sixtn | irthday, Protes- 


sor Ormond Stone was run down and instantly killed by an automobile 


while walking along the road near his home on the battlefield of Manas- 
sas, Virginia. In this sudden and tragic way was brought to an end 
the life of one who, from his boyhood, as teacher, scientist. and Chris- 


tian gentleman, faithfu 





y served his country and his adopted state. 
Born at Pekin, Illinois, on January 11, 1847, he was the son of the 
Reverend Elijah Stone of the Methodist Church. His mother was 
Sophia Creighton Stone. In the relatively hard life of a minister's 
; 


household, in what was then almost a frontier state. were laid those 


foundations of upright character and a determination to do what he 
believed right which remained with him to his life’s end. Although 
school facilities must have been limited, his early education was never- 


oy he excelled in mathematics. Being 


theless very good, and even as a 
born ina Northern state, and being only eighteen when the Civil War 
ended, he had not been forced to enter the army, and in 1866 was able 

matriculate at the University of Chicago, which he left with the 
legree of A.M. in 1870. In the meantime, during 1867-8 he was in- 
tructor at Racine College, Wisconsin. He also taught during 1869 at 


rthwestern Female College at Evanston, Illinois. His interest 


4 





| ability in mathematical studies led to his appointment as assistant 
] 


at the UC. S. Naval Observatory in 1870, where he remained until 1875 
During these years he took part in the usual routine of computing 
and observing, mainly with the 8-inch and 5-inch transit circles, but his 
larked ability favorably attracted the attention of Simon Newcomb, by 


vhom he was recommended for the directorship of the Cincinnati Ob- 


servatory. (nce appointed to that position, Professor Stone decided 
i here into the work of discovering new 


i 
4 


he was ably assisted 


to put the 1l-inch refractor 


southern double stars. In this by several men who 


afterwards attained prominence. The doubles discovered were measured 
with difficulty, as, for at least part of the time, there was no driving 
clock. Nevertheless, a number of new pairs, of which 44 are credited 
to Stone personally, were discovered and find their places in Aitken’s 
New Catalogue. While at the Cincinnati ( bservatory, Stone was the 
frst to establish standard time for an American city. 

Meantime Leander McCormick, born in Rockbridge County, Virginia, 
had gone west and made a large "toon He decided to pie his 
native state with the greatest telescope in existence, and as there was 








296 Ormond Stone 





already a 26-inch refractor at Washington he ordered a lens with a 
somewhat greater diameter. When it was completed, however, the 
clear aperture of the lens turned out to be 66 cm, making it only slightly 
larger than the Washington instrument, but still the largest in the world. 
Even yet there are only three others in America which surpass it in size 
This superb instrument and its dome were presented by McCormick to 
the University of Virginia, and that Observatory hence bears his name. 

Ormond Stone was offered the directorship of this new observatory 
and took up his duties there in 1882, remaining until 1912, when he re- 
tired on the Carnegie Foundation. During this long period of thirty 
years, the work of the McCormick Observatory covered a variety of 
lines of visual research: discovery of new nebulae, photometry of Nebu- 
la of Orion, Durchmusterung of Declination —23°, photometry of 
standard regions, and satellite, comet, Eros, variable star, and double star 
work. In several of these lines of research he personally took an active 
part. During all of these vears Professor Stone taught the various 
classes in astronomy. He founded the Annals of Mathematics and 
was for a long period one of its editors. He also was the founder of 
the original Philosophical Society at the University of Virginia, and for 
years was one of the editors of The Alumni Bulletin. 

During the last ten or more years of his directorship, he spent much 
time in the cause of secondary education in Virginia, and was always 
engaged in social work. He was a trustee of Harrisonburg Normal 
College, was on the Board of Visitors of the Naval Observatory from 
1901 to 1903, and was for ten years vice-president of the State Teachers’ 
Association. 

However, his chief pride was in the number of men who had worked 
with him, either at Cincinnati or later at Virginia, many of whom in 
after life excelled in astronomy or allied sciences. He had keen insight 
in the choosing of able students, and, once they came under his influence, 
the ability of turning their interests permanently to scientific careers. 

The list of men who studied under him is an extensive one and should 
be given as fully as possible. While he was at Cincinnati there were 
H. A. Howe, Winslow Upton, W. W. Payne, H. V. Egbert, H. C. Wil- 
son, F. P. Leavenworth, and John Jones. The latter two also worked 
with him as assistants at the University of Virginia, having followed 
him to the Leander McCormick Observatory. At least five of these be- 
came professional astronomers. 

From 1888 to 1912 the list of Vanderbilt Fellows at the Leander Mc- 
Cormick Observatory is as follows: 
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Among these thirty Vanderbilt Fellows will be noted two college 
presidents, five astronomers, six professors of mathematics, two profes- 
sors of physics, one dean of an engineering department, three head mas- 
ters of boys’ schools, three men successful in business or politics, one 
chemist, one author, one civil engineer, and one in government service 
No record is available for four of the names; it 7 
these four are not living. 


is believed that some of 


It is probable that no astronomer of his generation has to his credit 
so long a list of graduate students who afterwards were outstanding in 
their respective lines. 

Professor Stone was married twice, first in 1871 to Catherine Flagler 
of Washington, D. C., who died in 1914; second to Mary Florence 
Brennan of Lansing, Michigan, who died just a year ago. He had ni 
children. His brother, Melville Stone, attained great prominence as 
president of the Associated Press. 

He was a member of eclipse expeditions in 1869, 1878, and 1900, be- 
ing in charge of the latter two. He was a fellow of the A.A.A.S., a 
member of the American Astronomical Society (Councilor 1899-1909), 
the Astronomische Gesellschaft, American Mathematical Society, Am- 
erican Mathematical Association, Washington Academy of Sciences, 
Virginia Academy of Sciences, and Wisconsin Academy of Sciences, 
and one of the Chairmen of the International Congress of Arts and Sci- 
ences held in St. Louis in 1904. He was at times an officer in some of 
these societies and a member of others not here mentioned. His scien- 
tific papers and observations appeared in the Publications of the three 
observatories with which he was connected, and in many journals at 
home and abroad. In the latter 103 articles may be found. His true 
tastes, however, lay in the mathematical rather than the practical or 
observational parts of astronomy, and his ability in this field was widely 
recognized by his contemporaries as of a high order. His active scien- 
tific life ended in 1912. From that time to his death, he lived on his 
farm near Manassas, Virginia, taking a lively interest in the educational, 
religious, and social problems of his community and state. In 1913 he 
Was succeeded at the Leander McCormick Observatory by Dr. S. A. 
Mitchell, the present director. 

My own acquaintance with Professor Stone dates from my early 
childhood, as our families were good friends. Growing up within two 
miles of the McCormick Observatory, I was always encouraged by 
Professor Stone to expect to work there. From the summer of 1901 
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until graduation in 1911 I was intimately associated with him. One 
could hardly have had better opportunities for knowing an older man, 
and I can look back to innumerable acts of kindness, to encouragement. 
and to aid whenever needed, as indeed could all who worked with him, 
One could not come into contact with him in his home or office without 
realizing that here was a man who did what he considered his duty. 
fearlessly and faithfully and without counting the cost to himself. He 
loved humanity and was a man whose Christianity was not merely a 
faith but the guiding principle of his life as well. No one of us wh 


worked under him but gained something in the up-building of character 
as well as in scientific training. After all, the most enduring monument 
anyone can have is in the hearts of men, and surely our former teacher, 
counselor, and friend, Ormond Stone, has one in the hearts of all of his 
“old boys.” as he still loved to call us. 


1933 FEBRUARY 14. 





Amateur Meteor Photography 


By PETER M. MILLMAN. 


Though the amateur astronomer has made valuable contributions to 
astronomy through visual observation he has comparatively seldom 
turned to photography. Astronomical photography requires a perfect 
mounting and guiding mechanism, a large photographically corrected 
lens or a better-than-average mirror, and a well developed technique 11 
the handling of photographic materials. These requirements are s0 
much better met at a large observatory that in most cases the amateur 
is discouraged from attempting to make any real contributions to photo- 
graphic astronomy. 

There is one field, however, where the amateur can do work which is 
on a par with that done by the professional, that is, the field of meteor 
photography. Here, small lenses are best suited for the problem and the 
camera need not be moved during the exposure, which eliminates the 
necessity of having an equatorial mounting and driving clock. Further- 
more, the chances of success in photographing meteors are very small 
except on those few nights in the year when a fairly good shower, such 
as the Perseids or the Leonids, is expected. At these times it is ex- 
tremely important to have both amateur and professional observation 
stations scattered all over the country as there will surely be poor 
weather at some points. Then again, meteors are comparatively local 
occurrences and the greater the number of the observing stations the 
ereater the value of the data which will be obtained. 

In stellar photography we have point sources of light and the actual 
aperture of the lens, that is, its light gathering power, is of prime in- 
portance. In direct meteor photography we have a source which is 
-ffectively a line with no thickness. Here, as Opik has shown (Harvard 
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Bulletin 879, p. 5, 1930), it is the aperture ratio (ratio of focal length 
to aperture) which is the chief factor in determining the efficiency of 
the lens ; approximately, the efficiency varies inversely as the square of 
the aperture ratio. The absorption and reflection of light by the glass 
of the lens, however, must be taken into account, and since one never 
knows where the next meteor will appear, the chance of photographing 


one varies directly with the area of the field covered by the lens. It is 
because of these last named considerations that the lens with the smallest 
aperture ratio is not always the most efficient for meteor photography. 
A highly corrected F 3.5 lens usually has a much greater total thickness 


of glass and much smaller field in good focus than the corresponding 


~ ld 
1 


degrees in diameter in really exce 
| 


4.5 lens. A lens for meteor work should have a field thirty or fort 
llent focus 

focusing the camera is best done by trial and error. If there is an 
infinity mark on the camera, use this as an approximate focus: if not, 


then focus roughly on a distant object by means of a piece of ground 


glass. Successive exposures on the stars of from one to five minutes 





can now be made on a clear night, setting the focus at several positions 
on either side of the approximate point previously determined. If the 
camera is kept stationary the stars will trail, and by making the ex- 
posures of different lengths each will be identified and thus only one 
plate need be used. When this has been developed the exposure wit! 


the best focus can be determined. Sometimes it is wise to make a second 


exposure test using a smaller range of settings on either side of the 


g 
focus determined by the first test. The camera should now be fixed 
firmly at the position of best focus, ready for use on some night when 
a large number of meteors are expected \ tilting top, or a mounting 


by which the camera may be firmly held when turned to any part of 
the sky, is necessary for best results. With a perfectly dar 

from city lights and haze, most types of plates may be exposed for at 
hour without showing too much sky fog ir light 
the exposure time should be reduced to thirty minutes or even fiftee 


ten minutes where the sky is very brig! 


In the above I have been speaking only of the direct photography of 
meteors. The photography of meteor spectra is more difficult but pro- 


portionately of much greater value to astronomy. To 





le present only 
twenty-four meteor spectra have been photographed, eleven of these 
in 1932 (Harvard Bulletin 891, p. 6, 1933), and some of them are fain 
and show very little detail. Meteor spectra are of value not only in the 
study of the meteors themselves but in revealing atmospheric conditions 
at heights where meteors are visible, from twenty-five to one hundred 
miles above the earth's surface. 

| might point out an error in Professor Pickering’s article in Porvu- 
LAR Astronomy for January and March (Vol. 41, pp. 24, 1 


> 3 
He states here that only three meteor spectra have been photographed 
and that none of these show iron lines. Schwassmann first identified 
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iron in the spectrum of a meteor in 1928 (dstronomische Nachrichten, 
Vol. 233, p. 71, 1928), and in a recent study by the writer at the Har- 
vard Observatory iron has been shown to be present in all nine spectra 
photographed prior to 1932 (Pub. American Astronomical Society, 
Vol. 7, p. 94, 1932; Harvard Annals, Vol. 82, No. 6, 1932, in press), 
The eleven spectra secured last year are now in the process of study. 
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at is the instrumental equipment necessary for spectrum photogra- 
phy? In addition to a lens of the type used for direct photography one 
needs a prism of glass or quartz of high optical quality and somewhat 
larger than the lens. For best results the refracting angle should be 
about thirty degrees. Small angles give too small a dispersion; and, 
while angles as large as forty-five degrees can be used, the glass absorp- 
tion greatly cuts down the speed of the optical system. The prism is 
mounted firmly in front of the lens and as close to it as convenient (see 
diagram). The position should be one of minimum deviation, that is, 
the rays of light should pass symmetrically through the prism so that 
angle C equals angle b. The prism will be in the correct position if the 
front surface is set at an angle E to the plane of the plate or lens, 
where E= (A —D)/2, and the thin edge of the prism is nearest the 
lens when E is positive. A is the refracting angle of the prism; D, the 
angle of minimum deviation, may be found to the required degree of 
accuracy by setting the prism on edge on a large piece of white paper on 
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which has been drawn a single straight line and then studying the way 
the light is bent by observing this line through the prism. The exact 
angle at which the prism is set, however, is not nearly so important as 
making sure that the prism is firmly mounted so that its position with re- 
spect to the lens will not vary in the slightest throughout the course of 
the observation. This last point cannot be too strongly stressed. 

The adjustment of the focus is performed in the same way as for 
lirect cameras except that in spectrum photography the prism spreads 
the light into a spectrum, so that the star trails are not sharp, even when 
infocus. For this reason the focus must be judged by the sharpness of 
absorption lines in the stellar spectra. The Balmer series of hydrogen 
is the best for this purpose; Sirius in winter and Vega in summer are 
convenient stars to use since they are bright and show the hydrogen 
lines very strongly. It must be remembered that a prism disperses the 
light in a direction perpendicular to its thin edge. To obtain spectra of 
the highest quality the star should trail approximately at right angles to 
the dispersion, in other words, parallel to the thin edge of the prism. 
Similarly, when exposing for meteors, the camera should be turned so 
that the thin edge of the prism is parallel to the most probable direction 


of flight of the ics This is important since the spectrum of a 
meteor crossing the field exactly parallel to the dispersion cannot be 
photographed. It is also important to secure a few spectra of a star like 
Sirius when the camera has been finally adjusted. They will serve as 
lispersion standards and make possible the complete study of any 
meteor spectra photographed. 

In spectrum photography, even more so than in direct photography, 
the nominally fastest lenses are not always the best, for here good detin- 
ition is absolutely essential or much spectral detail is lost. To photo- 
graph one meteor spectrum in good definition is far more important than 
to secure ten that are of only average ig In the experience of the 
writer, lenses faster than F 4.5 do not have the requisite definition over 
a wide enough field for efficient meteor spectrum photography. The 
best results have been obtained with lenses such as the Zeiss Tessar, 
F 4.5 or Voigtlander Skopar, 4.5. The longer the focal length the 


greater ie dispersion possible with a prism of given angle, but also 
the greater the glass absorption of both prism and lens. A practical 


range of dispersions for this work is from 0.5 to 1.5mm from H 8 to 
Hy. With an F 4.5 lens of 25 cm focal length the most efficient prism 


j > I 


over the whole photographic range is one of ultra-violet crown (Jena 
glass number UV 3199), angle thirty to forty d 


7 
egrees. Almost as good 


in all but the short wave-lengths is a twenty legree prism of 


light flint (Jena glass number O 340 or O Of 


y thirty 


uf 
12). To get sufficient dis- 
persion with a lens of 13.5cm focal rs the light flint should be 
used, the prism angles ranging from thirty to forty degrees. 

The illustration shows results obta narets vith modest equipment. The 


spectrum is one of a slow, sporadic meteor, about as bright as Jupiter, 











302 Amateur Meteor Photography 





which was photographed on December 15, 1931, at Blue Hill, Massachu- 
setts. Forty-two bright lines or bands were measured on the original, a 





SPECTROGRAPH WITH WHICH ABOVE 
SPECTRUM WAS OBTAINED 


wealth of detail only exceeded by one other meteor photograph so tar 


obtained. The two strongest lines in the spectrum are the H and IN 
lines of ionized calcium, most of the others being due to iron. The cam- 
era used was Voigtlander Avus equipped with a Voigtlander Skopat 
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F4.5 lens of 13.5cm focal length and a thirty degree silicate flint 
prism by Hilger. No better illustration is needed of the fact that large 
and very expensive instruments are unnecessary in meteor photography. 

A rotating shutter, driven by a synchronous motor, so mounted that it 


at 
completely covers the lens twenty or thirty times a second, is a valuable 
accessory. The resultant meteor trail will thus be broken up into seg- 
ments, and not only the angular velocity of the meteor can then be 


computed but the segmented trail will indicate the ratio of the instan- 
taneous luminosity at any one point to that of the enduring train, or else 
it will demonstrate that the latter was not strong enough to impress it- 
self on the plate. 


‘he choice of plates for both kinds of meteor photography is of ex- 
treme importance. In direct photography we have a single image, and 
the entire sensitivity of the plate is applied to building up the intensity 

T 


of this one image. A fast panchromatic plate is usually the most satis- 


inge of wave-lengths which ma- 





factory, as it 1s sensitive over a wide r 
terially increases the speed, especially as many meteors are of a decided 
vellow or orange color. In spectrophotography we have a large number 
of images corresponding to a single meteor, each image representing a 
different color or wave-length; it is the maximum sensitivity of the plate 
in each of several colors that we are interested in, and no one type of 
plate is fastest in all regions of the spectrum. For example, the Cramer 
Hi-Speed plate is extremely fast in the blue region and well suited for 
spectrum photography in the range A3800-A4800, but it is not generally 


so fast as a good panchromatic plate for direct photography. The 
Cramer Iso-Presto has almost the same blue sensitivity plus a band in 
the yellow-green but it is not as clean working as the Hi-Speed and 
gives considerably more sky fog. This last year Barnet put out a new 


Super Press Plate which is somewhat faster than the Hi-Speed in the 


I 
blue region and has slight yellow sensitivity. Good results in direct 


photography have been obtained with the | 


1¢ 
iTO 


rd Soft Gradation Pan- 
chromatic. Ilford has recently produced the Hypersensitive Panchro- 





matic which promises to be a very useful plate for the meteor photogra- 
pher. The writer tested some of these which had been specially sensi- 
tized for meteor work. They are practically as fast in the blue as the 
Hi-Speed and have a comparatively even gradation through the green 


and yellow with a slight maximum near 6000. They seem particularly 


suitable plates for covering the whole spectrum except for the deep red, 
and should be well adapted to photographing the sodium yellow and 
magnesium green lines which, although the most prominent parts of the 
visual spectrum of meteors, have not yet been photographed. Because 
of their sensitivity in the vellow and green the Ilford Hypersensitive 


Panchromatic should be very fast in the direct 


photography of meteors 
The decision as to where to direct the cameras for meteor observation 
isimportant. The writer has recently investigated this question in some 


detail (Proceedings, National Acaden of Sciences, Vol. 19, p. 34, 








304 Amateur Meteor Photography 


1933), and it appears that for sporadic meteors almost any region of 
the sky with an altitude greater than thirty degrees is equally good, with 
possibly a slight advantage in altitudes of around forty-five degrees for 
spectrophotography. The most likely direction of flight for sporadic 
meteors is downward so that the prism should always be set with the 
thin edge vertical. In the case of observations made at the time of 
showers with known radiants, the region near the radiant is much the 
most favorable for photography, in spite of the fact that casual observa- 
tions would lead one to think that the brightest meteors appear at some 
distance from the radiant. It is the slow angular velocity near the radi- 
ant that makes this region richer in meteors that can be photographed. 
Very often a bright meteor far from the radiant appears conspicuous 
to the eye, which automatically follows its swift flight, while a fainter 
but slower meteor near the radiant would have a greater photographic 
effect. When the radiant is not far from one horizon, the sky near the 
opposite horizon is a good direction in which to point any extra cameras, 
after the fields within thirty degrees of the radiant have been covered. 
Of course the above rules apply only to average conditions and an even 
distribution of meteors in space; local irregularities on any one night 
may greatly change the actual distribution. 

The meteor photographer should make every effort to plan visual ob- 
servations in conjunction with the photographic program. This is 
especially necessary where stationary mounts for the cameras are used, 
as in this case the visual record of the time of appearance of the meteor 
is the only means by which the exact path in the sky can be calculated 
from the photographic plate. The stars trail across the plate during the 
exposure and they form a complete frame of reference only when it is 
known at what time during the exposure the meteor appeared. 

lor the same reason it is necessary to record accurately the exact 
times between which the plate was exposed. By covering the lens for 
five to twenty seconds one minute from the beginning and end of the 
exposure, small breaks in the star trails are made which are more accur- 
ate reference points than the ends of the trails. 





A rough idea of the chances for success in securing a meteor photo- 
graph may be obtained from the following table which shows the recent 
results in programs conducted expressly for the purpose of meteor 
photography. The first column gives the dates when the exposures were 
made, the second the total number of hours of exposure on all the cam- 
eras used. The lenses had speeds ranging from F 4.5 to F 2.0 and 
fields from 1200 to 3000 square degrees, the first figures applying 
to most of the cameras. The third column gives the number of meteor 
photographs obtained, and the final column the average number of hours 
exposed for each meteor photographed. The only cases where photo- 


graphs of shower meteors were not obtained were those when poor 
weather prevented any exposures being made on the night of the max- 
imum. We have every reason to expect as good a Leonid display in 











TEOR PHOTOGRAPHY, 
Hours Meteors Hours Exposed per 
Exy hotographed Meteor Photographed 








I e¢ graphy 
nids 1929 Nov. 15-17 2.9 1 
1930 Nov. 19-20 2.4 0 om 
1932 Nov. 14-15 F 1 7 


2.9 


15-16 13.9 12 ee 4 
17-18 3.5 ) ' 
Perseids 1931 Aug. 10-13 52 5.2 
1932 Aug. 11-13 7 6.7 
Leonids 1931 Nov. 11-14 16.7 0 
1932 Nov. 14-15 iz.3 ™ 
15-16 19.8 3.6 
16-17 12 1 < 6.0 
17-18 12.7 0 


eminids 1931 Dec. 7-15 84. , 
Systematic program at Flag- 

staff, Arizona, Feb, 1932- 

Feb. 1933 1351. 5 


t 
4. 
to 
p> 


270. 

1933 as in 1932, and in 1932 on the night of the maximum one spectrum 

was photographed for every three and a half hours’ exposure and one 

rail for almost every hour’s exposure. From this table it is seen that 
is hardly worth while for the amateur to attempt to photograph spor- 

lic meteors, but that it is well worth the time and trouble to make the 


attempt at the times of well-known showers. 


[he three periods best suited to meteor photogt 


C¢ raphy are: 
Pe rseids \ 12 1 -l4 
Leonids Nov. 15-18 
Geminids Dec. 10-14 


The Leonids have produced some of the best showers but are not nearly 

so reliable as the Perseids or Geminids. The latter are particularly ricl 

slow fireballs which are well adapted to photography. Among the 

515 Harvard photographs of meteors more have been taken during the 
‘ ' 


Geminid maximum than at any other time of the vear. 
Finally, it may be added that meteor 


photography is at all times a 
sporting proposition and there are bound to be disappointments. It re- 
quires great patience and an ability to keep on in spite of initial failures, 
and if one tries hard enough and often enough success is sure to come. 


l'o offset the disadvantage of uncertainty in meteor photography there is 


the knowledge that a chance bright fireball in just the right position may 








enable one to secure the best meteor photograph yet obtained. 
The writer is located at the Harvard Observatory, Cambridge, Massa- 
setts, and is alwavs glad to answer questions from any who are in- 
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The Fiftieth Meeting of the American 
Astronomical Society 


The American Astronomical Society will meet in Chicago, June 22-24, 
1933, as a part of the great scientific congress planned for the 92nd 
meeting of the American Association for the Advancement of Science, 
June 19-30, inclusive. 

The programs of greatest interest to astronomers are as follows: 
Thursday morning, June 22, a joint session with the physicists at In- 
ternational House, University of Chicago, a Symposium on “Spectros- 
copy and Astrophysics” with Theodore Dunham, Jr., “Technique of 
Stellar Spectrophotometry and Intensities of Some Stellar Absorption 
Lines”; A. G. Shenstone, “Atomic Configurations in Spectroscopy” 
W. S. Adams, “Astrophysics and the Ionization Theory”: Otto Struve, 
“Matter in Interstellar Space.” Friday morning, June 23, with Section 
D of the A.A.A.S., at the Adler Planetarium, with the following papers : 

1. A Preliminary Table of Lines in the Spectrum of Delta Cephei. C. J. 
Krieger. 

2 spectrum of R Coronae Borealis. Louis Berman. 

3 1 in Zeta Tauri. Hazel Marie Losh. 

4. The Temperature of Wolf-Rayet Stars. C. S. Beals. 

5. A Determination of the Temperature of Be Stars. Orren Mohler. 

6. A Method of Determining Relative Spectrophotometric Temperatures. 
Roy K. Marshall. 

7. The General Problem of Classifying Stellar Spectra. Otto Struve. 

8. Determination of the K term, the Solar Motion, and the Galactic Ro- 
tation from the Radial Velocities of 849 O to B7 Class Stars. J. S. 
Plaskett and rs A. Pearce. 

9, A Comparison of the Results of Four Methods of Computing the 
Solar Motion Using the Same 9110 Stars from the Yale Catalogue 
of Bright Stars. E, S. Manson. 

10. The Earliest Astronomical Observations in the American Colonies and 
their Signiticance. F. E. Brasch. 

11. David Rittenhouse as a Newtonian Philosopher. W. C. Rufus. 

12. Laboratory Astronomy in a Liberal Arts College. O. L. Dustheimer. 

13. The System of 13 Ceti. W. J. Luyten. 





he Adler 


The next session of the Society, also with Section D and at t 
Planetarium, will be held on Saturday morning, June 24: 


14. Recent Fireball Spectra. P. M. Millman. 

15. Real Paths for Recent Meteors Which Have Dr ypped Meteorites. 
C. C. Wylie. 

16. Methods Employed in the Calculation of Eclipses in the Nautical Al- 
manac Office. James Robertson. 

17. Orientation of Eclipse Instruments. Philip Fox. 

18. Law of Internal Distribution of Densities in Bodies of the Terrestrial 
Class. Robert Hooke (Introduced by C. P. Olivier). 

19, The Phase of Maximum Energy in the Light Curves of Long-Period 


Variables. Edison Pettit and Seth B. Nicholson. 





Prepared by Dr. Roy K. Marshall from material submitted by the Secretary 





of the American Astronomical Society and by the Chairman of the Local Com- 
mittee, A.A.A.S. 
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20. Suggest ns as to the Interpretation of Stellar Variations. D. B. Mec- 
Laughlin. 


21. Classification of Wolf-Rayet Stars. C. S. Beals. 
Dark Nebulosity near S Monocerotis. L. B. Andrews. 


23. Mean Parallaxes and Absolute Moti ns of the O B7 Class Stars 

Determined from their Parallactic Motions. J. S. Plaskett and J. 
Pearce. 

24. On the Distribution of Dark Matter e Galaxy. Joel Stebbins and 


C. M. Huffer. 


nds will accept the 





on Saturday afternoon astronomers a1 
nvitation of Dr. Otto Struve to visit the Yerkes Observatory. The 
Society dinner will take place in the evening somewhere in the neigh- 
borhood, vet to be designated. 
The foregoing program is by no means all that will be of interest to 
astronomers. 
Monday morning, June 19, the American Physical Society meets 
Eckhart and Ryerson Halls of the University of Chicago, for con- 


reigns papers. Monday aft he meteorologists have a session 





r papers, in Rosenwald Hall. evening, the Century of Progress 


is npn: coven a reception to the A.A.A.S., in the Hall f Science on the 


Exposition grounds. The presence of many distinguished scientists, 
foreign guests, and lavmen on this occasion is assured 

On Tuesday morning the chemists and physicists meet at International 
Hlouse, for a symposium on “Application of Quantum Mechanics in 
Chemistry.” At the same time the meteorologists meet in Ryerson Lab- 
ratory for a discussion of “The Dynamics of Extratropical Cyclones.” 
In the afternoon, the meteorologists meet again for a session of con- 
tributed papers, in the South Lecture Hall of the Hall of Science, at 


the Exposition. At 4:30 Jakob Bjerknes will deliver a general —s 
l : — 
Soundings, Methods, and Resul 


iin 


at the same place, on “Atmospheric ‘ 
That evening there is to be a general session under the auspices of Sec- 
tion N (Medicine) in Thorne Hall on the McKinlock Campus of North- 
western University. At this time Morris Fishbein will speak on *Fron- 
tiers of Medicine,” Paul Dudley White on “Heart Disease,” and Max 
Cutler on “Cancer,” the whole program being a commemoration of a 
Century of Progress in Medicine. 

Wednesday morning the physicists and chemists again meet at 
nternational House for a symposium on ‘‘Isotopes™; the meteorologists 


are to meet in Rosenwald 


11 


Hall at the same time, for contributed papers. 
Wednesday afternoon the mathematicians have a session on geometry, 
in the Italian Pavilion of the Exposition, at which time Levi-Civita, 
bompiani, and birkhoff will speak. At the same time, in the South Lec- 

Hall of the Hall of Science, the geologists are sponsoring a sym- 


posium on the “Measurement of Geologic Time,” in which the physi- 


cists, chemists, and astronomers are cooperating At 4:30, Wednesday 
ey a ee Se Ts ¢ © ¢ w 
termi is to deliver a general address o Che Theory of Hyperfine 


Structures,” in the Italian Pavilion. Wedne sday evening, in Thorne 


t 
Hall (MecKinlock Campus), F. W. Aston will give a general lecture, 
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“The Story of Isotopes,” followed by an address by R. A. Millikan, 
“New Light on Nuclear Physics.” 

Thursday afternoon there is a session for mathematicians in the 
South Hall of the Hall of Science, at which time Dr. H. Lehmer will 
demonstrate his number theory machine. At 4:30 in the Italian Pavilion, 
Niels Bohr will deliver a general address on “Space and Time in Con- 
temporary Physics.” Thursday evening, the general banquet of the 
A.A.A.S. will be held at the Hotel Stevens. 

Friday evening, June 23, the Field Museum of Natural History wil 
be opened at night for the first time in its history, for an Open House 
to the A.A.A.S., and the members of all sections will wish to show their 
appreciation of this unusual privilege by attending. The evening will 
be closed by an address by C. U. A. Kappers of Amsterdam, on “The 
Anthropology of the Near East.” 

On Saturday evening in Thorne Hall, Charles E. Spearman will give 
an address on “Human Personality.” 

Sunday morning a special service has been arranged for the A.A.A.S. 
in the Gothic chapel of the University of Chicago. Opportunity will 
probably present itself to hear the great carillon recently installed in the 
chapel tower. 

The second week is devoted quite largely to sessions of the various 
engineering societies, with an Open House Thursday, June 29, at the 
newly restored Columbian Fine Arts Building, which is now the 
Museum of Science and Industry. Perhaps many who come in the first 
week will wish to remain to attend some of these sessions and to “do” 
the Century of Progress Exposition. 

To give some idea of the thoroughness with which the Century of 
Progress has cooperated, the names of the foreign guests who have ac- 
cepted invitations of the A.A.A.S. and the Exposition to participate in 
the sessions is appended. 
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Otto Appel, Agriculture, Berlin. 

F, W. Aston, Chemistry, Cambridge. 

G. A. Bagge, Economics, Stockholm. 

Joseph Barcroft, Physiology, Cambridge. 

A. Mendelssohn Bartholdy, Political Science, Hamburg. 
Jakob Bjerknes, Meteorology, Bergen. 

Niels Bohr, Physics, Copenhagen. 

Filippo Bottazzi, Physiology, Naples. 

Ludwig Diels, Botany, Berlin. 

Jean Dufrenoy, Agriculture, France. 

Leopold Fejer, Mathematics, Budapest. 

Enrico Fermi, Physics, Rome. 

A. P. M. Fleming, Engineering, Manchester. 

R. Goldschmidt, Zoology, Berlin. 

Herbert J. Gough, Engineering, London. 

Sir Daniel Hall, Agriculture, London. 

A. V. Hill, Physiology and Medicine, London. 

C. U. A. Kappers, Anthropology and Physiology, Amsterdam. 
Wolfgang Koehler, Psychology, Berlin. 

August Krogh, Zoology, Copenhagen. 


Tullio Levi-Civita, Mathematics, Rome. 
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Emilio Mira, Psychology, Barcelona 
William Oualid, Political Economy, Paris 





Henri Pieron, Psychology, Paris. 
J. J. Sederholm, Geology, Helsingfors 
Charles E. Spearman, Psychology, I 


T. Svedberg, Chemistry, Upsala 
R, J. Tillyard, Entomology and Paleontology, Australia, 
The place and time of the meetings, the number of foreign guests who 
are to address the Association, and many other features combine to 
promise so much pleasure and profit from attendance, that an un- 
paralleled number of scientists and interested laymen will avail them- 
selves of the opportunity to be present 


Automatic Photography of the Sun’s Corona 


By DAVID TODD 


Man-made machines can do most things better than human hands 
themselves, even when there is no haste and no nerve-tension due to 
excitement of an extraordinary occasion, such as a total solar eclipse. 

No matter how long and how faithfully any program of hand- 
exposures on the corona during the swift seconds of totality may have 
been practised over and over during pre-eclipse days, rarely has any 
eclipse happened during the last forty years that some pictures have 
not been ruined by the failure to function exactly as the carefully- 
planned program of exposures intended. There are so many things to be 
thought of, all at the same time, that even the individual of steadiest 
nerves cannot be absolutely proof against slip of some sort, during the 
tense moments of totality. 

My maiden totality having occurred 54 years ago, successfully ob- 
served in Dallas, Texas, July 29, 1878, there was no photographic ap- 
paratus for me to bother about. But on occasion of my first eclipse ex- 
pedition to Japan, summer of 1887, with a totality equipment almost 
wholly photographic, mounted at Shirakawa, Mid-Nippon, the thought 
first occurred to me, why should not all these mechanical movements be 
made automatically ? 

Two main questions are involved: (1) Exposures of differing lengths 
must be made and recorded, (2) Exposed plates or films must be quickly 
replaced by unexposed ones. Secondary considerations are: Lens dia- 
phragms must be operated, and a light-tight exterior protecting cap 
must be opened just before totality begins and closed immediately on its 
ending. All this means an immense amount of invention, and mechani- 
cal, electric, and electro-pneumatic experimentation, in order to make 
absolutely sure that no member of the automatic assemblage can pos- 
sibly fail to function at the critical moment, precisely as intended. 

In 1887, dry plates were about to be replaced by films: and the inven- 
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tion of automatic musical instruments gave me many a hint how best to 
proceed in the evolution of the best type of automatic coronagraph. 
During the many weeks’ voyaging on my return from this Japan Expe- 
dition, my invention of the first automatic movements began to take 
form. But they seem very crude now. 

In the summer of 1889, however, came the first opportunity to put 
them in actual, concrete form. The U. S. Congress had appropriated 
$5,000 for an eclipse expedition to West Africa. My commission as 
scientific chief of the Expedition had been signed by Rear Admiral 
George Dewey, U. S. Navy, and the Department had decided that the 
Expedition would be despatched in a naval vessel—later the U.S.S. 
“Pensacola” was assigned to that duty—sailing from the Brooklyn 
Navy Yard, October 16, 1889. The eclipse was not till December 22 
following, and many of the intricate mechanisms had to be tested out 
on the two-months’ voyage. 

First, a modified form of English equatorial mounting had to be con- 
structed, of 6-inch iron tubings and eleven feet in length, and sufficient- 
ly massive so that tremors of the automatic movements of no single 
camera should interfere with or blur the exposure that might be in 
progress with another camera at the same time. Then there had to be 
an accurate clock-work drive for all this cumbrous mechanism, such that 
all the 23 photographic instruments mounted thereon, with their axes 
absolutely parallel, should follow the sun with precision in its diurnal 
motion, for at least five minutes covering the period of total eclipse. 

The automatic exposure and plate-changing mechanisms of all the 
23 instruments had each to be tested critically, before final installation 
on the massive mounting. Nothing of the sort had ever been attempted 
before. Films there were none at the time, that could be made available 
for our use. All photographic records having to be made on glass 
plates, the problem early resolved itself into inventing a plate chain, 
running like a belt around two pulleys, or the traction plates of a pres- 
ent-day tank. Inventors were just beginning to dream of moving pic- 
ture machines; but of course I knew little or nothing about it. So the 
continuous plate-chain, invented by the writer for photographing the 
corona of December 22, 1889, in Angola, West Africa, was really a 
forerunner of the world-wide moving picture of today. 

Many were the plate-chains constructed and automatically operated 
on this occasion. Another successful type was the plate-barrel, a hex- 
agonal cylinder, on which were clipped the six plates brought into focal- 
plane position one after another by the simple device of a small pneu- 
matic bellows. We used several score of these bellows, for tripping the 
automatic mechanisms, and furnishing the slight power necessary to 
rotate the exposing shutters, plate barrels, and plate-chains. Small 
flexible rubber tubing was run from each bellows to the central pneu- 
matic commutator, this latter being specially constructed for the expe- 
dition by Mr. Merritt Gally, holder of the basic patents thereon. It 
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operated on the exhaust air system, pumping its bellows by the usual 
inclined foot-pedals tending to create a partial vacuum. The 48 reeds 
vere removed from their pockets, and replaced by 48 plugs connecting 
to the rubber tubes leading to the several automatic movements, each of 
which worked perfectly. Then, in order to operate the entire system of 
23 automatic instruments as a unit and simultaneously, it was only 


necessary to puncture the control sheet wherever a movement was re- 


juired, and then provide the mechanical means for advancing the con- 


trol sheet with clockwork regularity. The control sheet was of abo 


~ 


he same width, and operated in much the same way as in the automatic 
rgan-play ers today. To record the times and leneths of exposures ac- 
‘urately, a chronograph pen trailed over the control sheet, the pen being 





operated by a break-circuit chronometer, as ordinarily in all observa- 


tories. 

(his expedition meant several months of strenuous endeavor, not only 
for the chief but for his able and willing associates, among whom were 
the late Dr. Frank H. Bigelow, the late Columbia Professor Emeritus 
larold Jacoby, and George FE. Van Guysling, now resident in Los An- 
geles. Nor can I omit mention of the late Arthur R. Yates, U. S. Navy, 


Captain of the Pensacola, the late John A. Tobin, chief engineer, U. S. 


Navy, and other officers who unflagging y exerted themselves to make 
ur expedition a success. 
And mechanically—indeed in all ways except astronomically—it was 
success. The late Professor Cleveland Abbe made signal contributions 
| 


ists sent o1 


to meteorological science. The natura 


t by the Smithsonian 
Institution made many important collections. And the late Dr. E. D. 


Preston's magnetic and gravity determinations are a classic, reported 
in the publications of the U. S. Coast and Geodetic Survey. 

But astronomically the expedition was, it must be confessed, what 
ne would call today a “tlop.” \\ hy ? ‘| he sun's corona, by the merest 
iccident of the day, was itself totally hidden by a thin cloud, during the 


few fateful minutes of totality. All the 23 photographic instruments 


ind their intricate mechanisms operated perfect 


‘Xposing several 
hundred plates. But on them were no pictures of the corona. Ilence, 


failure; but failure none the less hard to bear because it was nobody's 
fault 
\ success, however, | felt justified in calling the mechanical idea of 


the expedition in that it augured auspiciously for more and better pho- 
g ' | 


tographs of the sun’s corona on occasion of future totalities. With the 


LOLd 


partial phases, however, we were entirely successful, Professor Dige- 
low’s 40-foot telescope taking 70 pictures before, and 40 after totality. 
No opportunity arose for re-testing the automatic system of operating 
eclipse instruments for several vears in future Meanwhile, Mr. Arthur 
Curtiss James, who had been an interested pupil of mine at Amherst. 
Class of 1889, had acquired the famous old schooner-rigged vacht Coro- 
\ 


net. \s my house guest in the autumn of 1895, he noticed that tl 
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shadow path of the total eclipse of August 8, 1896—I was planning t 
visit Nova Zembla then—lay also across Northern Japan. Mr. James 
and his father, the late D. Willis James, financed the expedition. 

An out and out new automatic system of operating eclipse instru- 
ments was built in the Fayerweather Laboratory workshops at Amherst 
Virtually all the automatic movements were built under my immediate 
direction by the late E. A. Thompson, chief mechanician of the expedi- 
tion. The more massive apparatus and instruments, their mountings 
and so on were shipped from New York December 5, 1895, on the 
Coronet, direct for Japan. She had no auxiliary. It was twenty years 
before the opening of the Panama Canal, so the yacht made the four 
months voyage round Cape Horn, in command of Captain Crosby, her 
original designer and builder. 

Commodore and Mrs. James, Chief Engineer John Pemberton, U. § 
N., Dr. Vanderpoel Adriance, Mr. Arthur Francis, Mr. W. P. Gerrisi 
of Harvard, Mr. Thompson, Mrs. Todd and myself embarked on the 
Coronet at San Francisco, April 25, 1896, for Yokohama via Honolulu, 
where the expedition made a fortnight’s stop, with a detour to the 
southern island of Hawaii for an ascent of the famous volcanoes. 

As our voyage from Honolulu to Japan was over seas for the most 
part smooth, the yacht’s deck was converted into a workshop for per- 
fecting and tuning up the electro-automatic movements. 

Once arrived at Yokohama, the Imperial Japanese Government took 
immediate and helpful interest in our expedition, offering every facility 
and enhancing our interests in every possible way. I selected as our 
station Esashi (latitude N 45°—on the northeast coast of Hokkaido, 
Japan's northern island, and bordering on the sea of Okhotsk). At 
considerable expense, the Imperial Government most courteously pro- 
vided transportation for the personnel of our expedition and all its in- 
struments from Yokohama to Esashi. 

All the instruments were mounted, with their axes parallel, on 
heavy, inflexible table. One side of it was tilted up to an angle equal t 
the latitude. Underneath the opposite side and perpendicular to the 
plane of the table was mounted a glycerine clock, for following the 
diurnal motion. 

The glycerine clock was a novel construction of this expedition, ex- 
ceedingly simple in both build and action, with no complication of 
mechanism likely to fail at critical moments. It is much easier to con- 
struct now, as the growth of the automobile industry has necessitated 
the building of machinery for making metallic cylinders and pistons 
with exceeding accuracy. The cylinder is filled with glycerine, the in- 
strument table let down upon the piston, and the opening or closing of 
small pet-cock graduates the rate of drop of the piston very accurately. 
In actual working, it is most convenient to provide a small side- 
discharge pipe for transfer of the glycerine through the pet-cock from 


the lower to the upper end of the main cylinder. By means of a smal! 
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hand pump, the glycerine is transferred from the upper to the lower end 
of the cylinder ; and the clock made ready for a new run. As is quite 
obvious, the glycerine clock is especially adaptable to mid or late after- 
noon totalities when the sun is westerly and setting. Variation of the 
weight of instrumental load on the table has very little effect on the 
rate of the clock. 

Change from the pneumatic system of West Africa 1889 to the 
wholly electric system of Japan 1896 necessitated re-designing the auto- 
matics of nearly all the photographic instruments. Also the commuta- 


tor had to be something new throughout. The wooden barrel of an old 


A 


WS 


yA AS 








THE Evectric CoMMUTATOR, 
(Page 363, “Stars and Telescopes,” David Todd. 
pen-chronograph formed the very convenient basis for this construction. 
It was about 10 inches in diameter and 2 feet long: and the ingenuity 
and dexterity of Mr. Thompson covered it with an accurate cylinder of 
planished copper. As the barrel revolved exactly once in 60 seconds, 
and totality was to be more than 180 seconds in duration, it was neces- 
sary to mount the barrel on a screw-axis, so that the drum would slide 
along horizontally a fraction of an inch with each revolution. 
The number of separate electro-automatic movements being set at 48, 
a copper comb with that number of separate teeth was mounted along- 


side the barrel, each tooth having connection with a wire leading to its 
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appropriate automatic movement, no matter where it was attached to 
the mounting. The circuit was completed with a wire leading back from 
the auto-movement to the copper plate of the commutator cylinder, 
which was graduated by 60 horizontal lines, one for each second. 

All this arranged, it was very easy to effect the operation of any auto- 
matic movement at any desired instant of totality by simply tipping a 
small hole in the copper cylinder, and screwing into it a contact point. 
With this particular commutator, something like 90,000 contact-point 
positions were possible. Around one end of the copper cylinder was 
wrapped a strip of paper on which trailed a chronograph pen, thus pro- 
viding exact record of all the plate and film exposures, and other auto- 
matic movements. The commutator resembled somewhat the barrels 
of the Swiss automatic music boxes of the Victorian era. 

Power for moving the plate-barrels and plate-chains was provided in 
several ways. The best we found was a spring coiled up on the axis 
inside the barrel. All that the automatic had to do, then, was to release 
a detent, escapment-fashion. Many of the exposing shutters operated 
ina similar way, the two opposite sides of a cylindrical can being cut 
out to let the rays through. A quarter turn shut off the light entirely. 
The cans were painted inside and out with dead-surface lamp black and 
shellac. This type of automatic shutter worked very well, but not being 
a focal-plane shutter it was not the best. 

Altogether some 19 instruments were completely rigged in this way, 
attached to the equatorial mounting which was housed in a portable 
structure, in the sun-ward half of which were the projecting object 
glasses, and in the rear half of which were the automatic plate-changing 
mechanisms, doubly protected from the light by a heavy double dia- 
phragm of canvas and black velvet. 

All the plate mechanisms were loaded during the night before totality, 
all the springs wound up, and every mechanical movement, nearly 500 
in all, tested for perfect working. But again we were doomed to dis- 
appointment ! 

Totality of August 9, 1896, at Esashi, Japan, was almost. totally 
cloudy, and only a few of the long-exposure plates revealed any coronal 
images on development. They were of no scientific use, as only the 
general coronal figure showed through thin cloud for a few seconds. 
[lowever, a few special plates appeared to indicate for the first time the 
presence of Roentgen rays in the sun’s corona. 

But the perfect working of all the complicated system of automatic 
movements was again demonstrated, and we had the grim satisfaction 
of learning the next day by telegraphic despatch that of all eclipse sta- 
tions in Japan, Esashi was the wearest to being clear. 

Nothing daunted, however, Commodore James wired us reassuringly 
trom Tokyo, “Sorry, when and where is the next one?” 

It fell in sunny India, January 22, 1898; but conditions in the home 


country were such at the time that we could not make connections. 
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Next after that, came the eclipse of May 28, 1900—from New Or- 
leans to Norfolk, through Spain, northern Algeria, and Tripoli, Bar 
bary, then Turkish. Meanwhile, I had made the fortunate acquaintance 
of the late Dr. Percival Lowell, at whose charges my first eclipse trip to 
Tripoli was undertaken. In so far as automatic 


apparatus was con- 
cerned, it was a blend of the electric system, proven mechanically correct 
by its success in Japan, 1896, with a gravity-power system, rendered 
safest and most feasible by the fortunate circumstance of mounting our 


entire instrumental outfit on the terrace (flat roof) of the famous old 


British consulate in Tripoli. 13y extending the plate-barrel axles outside 
the camera boxes, and attaching spools thereto, a new type of automatic 


t 


movement was easy: simply wind up cords on the spools, lead the cords 
to a point where there was a free drop into the court or patio below, at- 


tach cords to the cans, and fill the latter with whatever amount of sand 
Was needed to provide the gravity-power necessary to work the 
automatic. It was better in many ways than the pneumatic system of 
West Africa, 1889. There was no obstack 


its perfect working on 
eclipse day. 
‘ortunately, after e nerve-racking experience of three totall 
Fortunately, after the nerve-racl f tl totally 
cloudy totalities in succession (Japan 1887, West Africa 1889, and 
Japan 1896), I experienced a cloudless totality in Tripoli, May 28, 1900 
Although many of the mechanisms were of the makeshift order, con- 
structed after our arrival in Tripoli, everything had been tuned up 
perfect working, and many excellent negatives of the corona resulted. 
Nevertheless, I was unsatisfied, though far from dissatisfied. 
Neverthel I unsatished, though far f lissatisfied 


+ 
to 


Another totality followed soon, May 18, 1901; but on exacly the op- 
posite side of the planet: The Dutch East Indies. Independent of cloud 
possibilities, we decided to attempt it. Very generously, Commodore 
James financed the expedition. There had not been time to rebuild the 
automatic apparatus anew, and I had to depend on the chance of getting 
photographic and mechanical assistants in Singapore—where we arrived 
about a month before totality was due. I selected as our station the 
little island of Singkep, on the equator, off the east coast of Sumatra, 
about 100 miles south of Singapore. The central line of the eclipse 
passed nearly through the middle of the island, which was occupied sole- 
ly by a Netherlands tin-mining company. 

There were many good mechanics among the Malays and Chinese, so 
that I availed myself of the opporunity to rig many automatic and semi- 
automatic mechanisms in advance of eclipse day. Some were electric in 
Gperation, as in Japan, 1896; others of the gravity type as in Tripoli, 
1900. Totality was unusually long—nearly 7 minutes. But again no 
photographs of the coveted corona, because an equatorial storm brewed 
soon after the partial eclipse began, and continued till after totality was 


1 
past. It seemed exactly as if the huge lunar shadow had, by 


its ap- 
proach, cooled the tropic atmosphere just enough to condense the 
aqueous vapor into visible and exasperating clouds. \ rain we jour- 
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neyed homeward, dejected in so far as totality itself was concerned ; but 
with a multitude of experiences of every sort, due to our visiting Bang- 
kok, Siam, Labuan in Borneo, a large number of our recently acquired 
Philippine Islands, Shanghai, China, many cities in Japan, and home by 
Honolulu. 

We unpacked our apparatus, discarded untrustworthy mechanisms 
and began to prepare for the next totality, whenever and wherever it 
should be. 

Meanwhile, my wife and chief assistant as well as chancellor of the 
Expedition Exchequer, had become no less intrigued by globe-trotting 
eclipse expeditions than I myself was. Her extraordinary success, too, 
as a popular lecturer had enabled her to accumulate a private fund of 
such magnitude that she was able to underwrite the next expedition 
without calling on Amherst alumni for assistance. 

So to Tripoli again we repaired, for totality of August 30, 1905. 
Tripoli was still Turkish, and we were fortunate in being invited by the 
then British Consul General Jago, to set up our instruments in the very 
same spot where we had been favored by clear skies in May, 1900. 

Much of our apparatus was the same, many of our able and polyglot 
aids and assistants were the same Italian, Maltese, Arab, Armenian, 
Turk, Jew. One had to be diplomatic to insure their harmonious work- 
ing. Skies, too, smiled on us by their clarity, the automatic instruments 
performed satisfactorily, and many score of perfect negatives resulted. 
But that is another story. Suffice it to say that there was great progress 
in the tesing out of varied automatic appliances, and I was satisfied, 
though still only in part. Tripoli on the edge of the desert of Sahara 
had been favored as no large town or city in the past had ever been, nor 
will any be, I fancy, for thousands of vears in future. In this way: 
Eclipse tracks average about a hundred miles in breadth, and most of 
them are several thousand miles in length. As they pass each other, 
northwesterly and southeasterly, they must frequently intersect. 

But never before had the crossing or intersection of two totality 
paths, within a very few years of each other, taken place exactly over a 
great city, as did the tracks of 1900 and 1905 over Tripoli, Barbary. 

Varied exigencies of Amherst conditions forestalled other Amherst 
Eclipse Expeditions till Russia in 1914. These were chiefly the building 
of the new observatory (1903-06), the Lowell-Mars Expedition to the 
Andes of Peru and Chile (1907), and the founding of the Amherst 
Aero Club in 1908-09. For ten years I had kept in close and constant 
touch with Langley, up to his death in 1906. This club—the first college 
aero club in America—was an outgrowth of that friendship. 

In parenthesis I may say that I early foresaw that the progress of 
aeronautics would be of supreme interest in astronomy, especially to the 
globe-trotting eclipser, not only because it must ultimately result in vast 
saving of time in journeying to and from his eclipse stations, but be- 
cause of its usefulness during totality itself. On occasion of the totality 
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f January 24, 1925, the first airplane pictures of the solar corona were 
actually taken, under my direction and with the hearty cooperation of 
Major General Mason M. Patrick, then Air Chief, United States Army. 
An account of the heroic feat of Lieutenant McDonald, Pil 
enant George C. Goddard, who took the pictures at a ceiling of 16,000 
feet, in spite of the frightful cold, with a specially constructed camera, 
was contained in the Sunday New York Herald Tribune of the follow- 


ot, and Lieu- 


ing day. 

The obviously beneficial union of astronomy and aeronautics has 
proceeded, though very slowly. It remains to be seen what results are 
obtained from the use of airplanes during the eclipse of 1932, by Clyde 
Fisher, Irving Langmuir, and others who are preparing to snapshot the 
corona from planes.* 

But to return to 1914. It was not so much events celestial that 
spelled the failure of the Amherst Eclipse Expedition to Russia, for the 
totality of August 8-21, 1914, as man-made disaster. Outbreak of the 
World War made it impossible to get our instruments through the Rus- 
sian customs in time. But, once again, there was the grim satisfaction 
that in Smela, Little Russia, where | mounted an improvised camera, 
the eclipse was in part cloudy. 

The years which I spent in preparation and perfecting of automatic 
apparatus for photographing the sun’s corona are now a record of his- 
tory. But perhaps, when the results of the observation of totality of 
August 31, 1932, are summarized, it may be found that motion pictures 
have been highly successful. If so, the progress of obscuration will be 
recorded and the results achieved that I hoped for from automatic pho- 
tography of the corona so many vears ago. 


An Old Series of Observations 
of Delta Cephei 


By AXEL V. NIELSEN 


In PopcLtar Astronomy, February, 1933, Dr. J. H. Pitman has pub- 
lished a short series of observations of a variable star made during the 
years 1789-94 in Philadelphia, U.S.A., by David Rittenhouse. The ob- 
servations were discovered in the course of an examination of two note 
books of Rittenhouse. 

The observer does not mention the name of the star which he has 


observed, but as charts showing the regions about the variable stars 
» Aquilae and 6 Lyrae were found together with the observations Dr. 
Pitman assumes that the star is actually » Aquilae; the possibility of its 
being B Lyrae can be dismissed, because the observations show clearly 


Manuscript received, July, 1932 
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that the star is not an eclipsing variable. But Dr. Pitman adds that the 
observations cannot be represented by the period of » Aquilae and that 
there is no definite statement that the observations refer to this variabl 
star. 

It will be shown in the present note that the star which Rittenhous« 
has observed is 8 Cephei. This statement can be established from the 
following three facts: 

1. In the years 1789-94 only four variable stars with short periods 
were known, viz. two eclipsing variable stars (as already mentioned, 
such stars must be disregarded) and the two Cepheids » Aquilae and 
8 Cephei (as already pointed out, the period of » Aquilae does not fit 
the observations). 

2. Rittenhouse denominates the variable star as “star in the point of 
the triangle” and he uses the two other stars of the triangle as com- 
parison stars. These three stars are the characteristic group 8, e, and 
¢ Cephei, the last two being suitable comparison stars for 6 Cephei. 

3. The conclusive fact is that the observations agree well with the 
modern elements of § Cephei. 

In the Table, the observations have been presented according to mod- 
ern practice. The columns of the Table give for each observation: Th« 
time of observation (J.D.astr. M.T.Grw.), the magnitude, and the 


Time of observation Mag. E + Ph. Time of observation Mag. E+ P 
J. D. 2374752.5 4.2 0.611 J. D. 2375874.5 4.2 209 .690 
4753.6 3.6 .816 5881.5 Ke 210.994 
4778.6 4.2 5.474 5882.5 3.8 211.181 
4780.6 3.9 847 5891.5 3.5 212.858 
4827.5 4.3 14.587 5895.5 4.3 213.603 
5070.6 3.5 59.887 5896.5 4.0 790 
5086.6 3.6 62.869 6181.6 3.4 266.917 
5110.6 3.9 67.341 6246.6 4.4 279 .029 
S711 .5 4.2 .509 6292.5 4.4 287 . 582 
5148.6 4.2 74.422 6293.5 i 769 
5155.5 4.2 75.708 6296.5 4.3 288 .328 
5188.4 3.6 81.839 6302.5 4.4 289 . 444 
5202.5 4.3 84.466 6303.5 4.4 632 
5588.5 4.4 156.395 6309.5 4.1 290.751 
5816.5 aco 198.882 6311.5 4.2 291.123 
5870.5 i 208 .945 6312.5 4.3 309 
5871.5 SN 209.131 6321.5 3.9 292.986 
5872.5 Sf .317 6331.5 3.6 294.850 
5873.6 4.2 sae 6653.5 3.6 354.853 


phase. I have assumed the time used by the observer to be Philadelphia 
Mean Time and in all cases where only the date is given I have used 
G".5 as a fraction of Julian Date. The date 1791 Dec. 10, I assume to 
be a printer's error, and I have changed it to 1790 Dec. 10; with equal 
probability, the error might have been supposed to be in the year of the 
following observation, but the point is of practically no importance for 
the present purpose, since the phase of an observation of 8 Cephei does 
not alter considerably when the time of the observation is changed 


vear. 
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l‘or the derivation of magnitudes, I have assumed the f lowing mag- 


nitudes for the comparison stars 


€ Ceph 
€ Cephet 4m2 


The magnitudes for single observations are subject to a large uncer- 


tainty, because the original observations are given in a vague form 
The column “EE + Ph.” has been computed by means of the formu 
E+ Ph J.D. X 0.18634515 — 442523, 
where 0.18634515 is the reciprocal of Luizet’s period of 8 Cephei 
(5°.366386), E is an integer indicating the number of periods elapsed 
since a certain epoch, and Ph (<1) is the phase of the observation 
question, taking a period as the unit of time 


The internal agreement between the observations is shown in the dia- 
gram; dots represent the observations; the 50 circles represent coordin- 
ates of a mean light curve derived by E. Hertzsprung by means of 
various visual series of observations (str. Nachr., 210, 17, 1919) : the 
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phase of this light-curve for the mean epoch of the old observations were 
derived by means of Hertzsprung’s elements for 8 Cephei given in the 
same paper. 

The brightness of 8 Cephei at maximum and minimum respectively, 
differs from the brightnesses of ¢ and ¢« Cephei respectively, by onl) 
small amounts; it is therefore easy to estimate the magnitude when the 
variable happens to be in either of these phases. Lut previous to the 
appearance of \rgelander’s step method the observer has not been able 


to obtain reliable observations when the magnitude of the variable 
differs widely from the brightness of the comparison stars. This is th 


reason for the great scattering of the observations on the descending 
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branch of the light-curve (such errors do not become prominent when 
the branch of the light-curve is steep as in the case of the ascending 
branch). The observation on 1793 Nov. 2 (J.D. 2376246) has evident- 
ly been made with great care, as the observer remarks: “variable star 
the least of the three very sensibly.” But as seen in the diagram, this 
observation (Phase .029) differs from its expected value more than 
any other observation. I think that this discrepancy may be attributed 
to an error in the record of this observation. 

It is seen that the distribution of the single observations along the 
curve shows conclusively that the observations refer to 6 Cephei. 

It is a pity that the number of Rittenhouse’s observations of 8 Cephei 
is not greater and that the observer did not obtain the magnitudes with 
greater accuracy, such as other contemporary observers have done, be- 
cause old observations of this star are of special interest in the study of 
a minute variation in the period. 

In the paper just mentioned, E. Hertzsprung has pointed out that the 
period of 6 Cephei during the years 1785-1911 has decreased with an 
annual amount of 0*°.079+0*.0083 (m.e.), this result depending almost 
entirely on the two small series of observations of Goodricke and Pigott 
in 1785. Later on, this result was confirmed by H. Ludendorff by means 
of Schwerd’s observations from the years 1823-26 (Astr. Nachr., 212, 
185, 1919). 

An illustration of the size of this variation is given by the following 
consideration: Allowing for the variation of the period, the change of 
the phase of any point of the light-curve during 100 years amounts to 
OP.058 = 0°.311, i.e. the star reaches the phase in question 0°.311 in ad- 
vance of the epoch computed without taking account of the variation of 
the period. But it is to be remembered that for the derivation of the 
minute variation of the period, it is necessary to determine the period 
itself ; indeed, the determination of the period and of its variation ap- 
proaches the limit set by the yielding power of the observational material, 
and the presence of observations more than 100 years old has in fact 
been conclusive in the investigation of the period. Unfortunately the 
total weight of Rittenhouse’s observations is so small that these observa- 
tions cannot add materially to the weight of other old observations of 
8 Cephei (a glimpse at the diagram also shows immediately that the 
observations are incapable of determining the light-curve). 

The interest for the study of variable stars seems to have reached a 
first maximum during the last decades of the eighteenth century, and 
was evidently aroused by the contemporary discovery of a number of 
new variables. It seems not altogether impossible that other observa- 
tions of 6 Cephei or observations of other variable stars made at this 
time have yet to be discovered. Such observations will be of great in- 
terest in the study of these variable stars, especially in regard to the 
periods and their irregularities. 


Oe RoeMER-OBSERVATORY, AARHUS, DENMARK, 1933 MARCH. 
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Planet Notes for July and August, 1933 
By CLIFFORD E. SMITH 


Che Sun will be moving southeast fro e central part of Gemini, across 
Cancer, to central Leo. On July 2 at 3:00 p.m., C.S.T.. tl 


} le sun will be at its aphelion 
int. At the begining of this period the distance of the earth from the sun will 

about 94.4 million miles, and this distance will 
September 1, On August 21 there will be an annular eclipse of the sun. The 
‘lipse path will cross northeastern Africa, southern Asia, and 


rhe position of the sun on July 1, August 1, and August 31 


decrease about 700,000 miles by 


astern Australia. 
be, respectively : 
.A. 6" 38", Decl. +23° 10’; R.A. 8" 43™, Decl. +18° 12’: and R.A. 10"35™. Decl. 
+8° 54’, 





Last Quarter 12 “ 10P.m 


New Moon » 12 pM. 


First Quarter 28° 4am. 
Perigee July ¢ 6 A.M. 
\pogec : 18 6 P.M. 
Perigee Aug > Se AM, 
Apogee 1s * DAM. 


Perigee °° 2PM. 


J 31] 


ercury will be in eastern Cancer. Mercury 


Vy be in a favorable position 
r evening observation at the beginning of this period since it will set nearly two 
urs after the sun. By the end of July, however, it will be near the sun in ap- 
parent position since inferior conjunction will occur on July 30 at 5:004.m., 
C.S.T. By the middle of August it will be in the morning sky again, and it will 
rise somewhat more than an hour before the sun. Greatest elongation west 
18° 37’) will occur on August 17 at 6:00 P.mM., C.S.T. Mercury will be in con- 
unction with Venus on July 12 at 7:00 A.m., C.S.T. (Mercury 3°9S), and it will 
be in conjunction with the moon on July 23 at 6:00 A.m., C.S.T., and on August 
19 at 8:00 a.m., C.S.T. (Mercury 6°4 and 2°5 S, respectively). 
Mercury from the earth will be about 80 million miles 


The distance of 
at the beginning of July. 
| 


distance will decrease during July to about 55 million miles, but during 






igust it will increase again to about 115 million miles. 


Venus will be moving with an apparent easterly motion from the western 
part of Cancer, across Leo, to western Virgo. During this period it will be an 
evening star setting about two hours after the sun. Its average distance from 
the earth will be about 140 million m 





iles, and its average apparent diameter will 
be about 11 seconds of arc. A conjunction with Mercury has been mentioned 


inder Mercury. On August 3 at 1:00 p.m., C.S.T., Venus will be in conjunction 
with Neptune (Venus 38’ N), and on August 17 at 5:00 a.m., C.S.T., there will be 





a rather close conjunction with Jupiter (Venus 6’ S). Conjunction with the moon 
will occur on July 24 at 4:00 P.m., C.S.T., and on August 23 at 8:00p.m., C.S.T. 
Venus 1°5 and 4°2 N, respectively). 
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Mars will be an evening object in Virgo. Its distance from the earth will be 
increasing and, by the end of August, its distance from the earth will be about 170 
million miles. During the middle of this period it will set about three hours after 
the sun. Conjunction with the moon will occur on July 28 at 7:00 a.m., C.S.T., 
and on August 25 at 7:00 p.m., C.S.T. (Mars 4°0 and 4°6 N, respectively ). 

Jupiter will continue in eastern Leo. It will be an evening star, and, during 
the middle of this period, it will set about three hours after the sun. <A rather 
close conjunction of Jupiter with Venus is mentioned under Venus. Conjunction 
with the moon will occur on July 26 at 4:00p.m., C.S.T., and on August 23 at 
8:00 p.m., C.S.T. (Jupiter 3°6 and 4°0 N, respectively). 

Saturn will be in central Capricornus. During the middle of this period it will 
be on the meridian about midnight since opposition will occur on August 5 at 5:00 
p.M., C.S.T. Its distance from the earth will be about 830 million miles, and its 
apparent diameter will be about 16 seconds of arc. It will be in conjunction with 
the moon on July 9 at 6:00 a.m., C.S.T., and on August 5 at 2:00p.m., C.S.T. 
(Saturn 24° and 30’ N, respectively). 


Uranus will be in eastern Pisces, and it will be near the meridian about sunset 
during July, since quadrature west will occur on July 20 at 7:00 4A.m., C.S.T. Its 
distance from the earth will be about 1830 million miles and its apparent diameter 
will be about 33 seconds of are. Conjunction with the moon will occur on July 
14 at 9:00 p.M., C.S.T., and on August 11 at 6:00 a.m., C.S.T. (Uranus 5°4 and 


5:6 S, respectively , 


Neptune will be an evening object in Leo somewhat west of Jupiter. During 
the middle of the period it will set about two hours after the sun. Its distance 
from the earth will be about 2880 million miles, and its apparent diameter will be 
about 23 seconds of arc. A conjunction of Neptune with Venus is mentioned un- 
der Venus. Conjunction with the moon will occur at 3:00P.M., July 25, and at 


11:00 p.M., on August 21 (Neptune 1°9 and 2°0 N, respectively). 





OCCULTATION PREDICTIONS 
(Contributed by the office of the American Ephemeris.) 
OccuLTATIONS VISIBLE IN LoncitupE +72° 30’, Latitupe +42° 30’. 


| M MERSION 





EMERSION 








Green- Green- Angle E 

Date wich wich from 
1933 S Mag Ct. a b cr. a b N 
t 1 h m m m ° 

July 5 T Sco 28 5 16 —2.0 136 6 30.5 —0.2 —0.2 225 
ll 213 B.Aqr 65 3 37 —0.4 +17 74 4 52 —0.7 +19 230 

12 14 Ps 59 517.2 —0.2 +2.6 Z 6 3.5 —1.7 +0.9 285 

16 mw Ari 5.7 6 53 —05 +09 116 6 40.1 +0.7 +2.7 19 

27 v Leo 5 1 7.4 0.4 —15 97 2 2H 0.0 —2.0 321 

Aug. 2 —28°14268 6.4 23 17.7 0.7 +0.2 131 013.4 —18 +41.4 234 
3 62 BSgr 60 1508 —18 +04 77 3 86 —18 —0.4 269 

3 58 G.Ser 6.1 4 15.4 i Os 0.3 66 5 24.2 —12 —1.1 268 

5 36 B.Cap 6.2 3 20.7 2.0 +0.4 93 427.1 —1.2 +09 215 

8 293 B.Aqr 5.5 6 18.3 10° +1.7 30 7 30.6 —1.8 +0.4 250 

12 26 Ari 62 9109 —13 +22 42 10 33.3 —2.1 +0.3 25: 

15 38 B.Aur 65 8 35.9 +0.5 +40 21 919.3 —2.3 —08 31 

16 136 Tau 46 6 0.1 +08 418 51 6 47.9 —0.2 +08 294 

25 iSs5 BiS« .0 22 55.2 —1.8 -~.3 114 012.4 —18 —04 262 





























Ari n 0.1 281 
B.Tat 15.: 118 25] 
30 210 BSco 5.8 2544 —14 1.3 285 


OcCULTATIONS VISIBLE IN LONGITUDE 
15 Vir 5.6 0604 


> 
5 T Sco 2.8 
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1. 51 Pse a6 1 290) 

Allg. < 58 G.Sgr 6.1 2 47.4 4 +().2 29 
6 45 Cap 5.8 12 20.8 1.2 1.3 197 

6 44 Cap 6.0 12 31.8 +1. -3.7 300 

7 167 B.Aqr 6.3 13 41.7 0.4 0.5 249 

16 415 B.Tau 6.1 9 15.2 0.7 +().8 281 

17 39 Gem 62 11 18.9 1.0 33 215 

30 210 B.Sco 5.8 : 550 ck 0.6 303 

The quantities in the columns a and b are given for the purpose naking 





ese predictions useful for any of the point indicated. 





Che procedure is as follows: Subtract the lor of 
he longitude of the place in question; multiply the result, taki 


unt, by the quantity under a for the star to be observed; similarly, with the 
latitude, using b; apply the sum of the products, with its p1 per sign, to the 
Greenwich C.T., and obtain the predicted Greenwich Civil 7 yhe- 
menon at the place of observation. T btain Eastern Standard Time it is 


oO 








necessary to subtr ve hours; Central S d Time x hours, etc 
Comet Notes 
By G. VAN BIESBROECK 
Since last month’s notes were written the third é f 1933 was a unced 
is a return of the expected Periopic Comer GiAcopiNni-ZINNER, which was re 
i l on \pril 23 by R. Schorr at Bergedorf Gern vy His lata a 
\pril 23.0808 U.T. r= 21" 34" 4 7 +15° 18’ Magnitude 15, 
\ comparison with the ephemeris by F. R. ¢ s (p. 218) shows that the come 
is only one day ahead of its computed position, ery small un rye 
escribing its orbit in about six years, 
First discovered by Giacobini December 20, 1900, this periodi met Was no 
seen at Its perihelion passage in 1907, but in 1913 it was ependently picked up 
Zinner. Missed again in 1920 it was found in 1926 with the help Cripp’s 
mputations and is now in the third observed return since the discovery. This 
et, which will be designated at 1933 vill re 1 a very faint object at this 
ipparition, When last observed here (May 23) it still appeared as tiny round 
na, not brighter than a star of magnitude 14, close to the mputed position 
after allowance is made for a shift 0.83 ( erthelion passage 
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which occurs on July 15. The minimum distance from the earth comes a little 
earlier so that the maximum brightness is expected in the first part of July. The 
following ephemeris is obtained by correcting the time of perihelion deduced by 
F. R. Cripps (B.4.d. Handbook, 1933) so as to represent the right ascension, 
There is a correction of about —10’ to the declination: 


EpHEMERIS OF Comet 1933c¢ (GIACOBINI-ZINNER). 


1933 a. 6 

PUL. mre 

June 1 0 10.7 +26 35 
9g 0 49.8 »7 46 
17 t 30:7 28 13 
5 2 te. es 

July é 2 53.6 26 45 
11 Ss a0.5 24 53 
19 4 11.6 22 27 
27 4 47.1 19 36 

Aug. + 5 20.0 +16 28 


The other ts that can be observed at this time are all faint. In the eve- 


ning sky Periopic Comet 1925 If (ScHWASSMANN-WACHMANN) has continued 





to attract attention by its extraordinary fluctuations in brightness in spite of its 
position at aphelion, more than seven astronomical units away from the sun. 

In the middle of April it changed from a very diffuse coma, near the limit 
f visibility in the 40-inch telescope to a small sharply detined bright round coma. 
Photographically the image appeared almost like that of a star of magnitude 12; 
it had, however, a slightly fuzzy edge which showed its different nature. Cloudy 
weather made the record incomplete here in May but on May 23 the bright coma 
was still small in diameter, about 20”, with a well marked central condensation, 


the total brightness corresponding to that of a star of magnitude 123. The season 





of visibility of this remarkable object will soon come to a close. 


Comet 1932 ¢ (GeppES) now moves gradually into the evening sky. It slow]; 
crosses the constellation of Canes Venatici, reaching its highest northern declina- 
tion in the beginning of June. It is slowly losing in brightness; when examined 
n the 40-inch telescope on May 14 it showed a sharp nucleus surrounded by 
coma 3’ in diameter. The tail could not be seen but an exposure of 20 minutes 


with the 24-inch reflector showed the tail still present over nearly half a degree in 





length in the direction 160°. The brightness is slowly diminishing as the distances 
increase. It was reduced to 13“ on May 23 so that the comet will almost cer- 
tainly be followed in larger instruments beyond June 22, one year after its discov- 
ery at the Melbourne Observatory. 

Crommelin’s ephemeris is continued here from the B.A.A. Handbook for 1933. 
The correction i 








1933 1 ) Distance in astr. units 
OU. from sun from earth 
May l 12 23.! +38 2 3.58 3.04 
June x 12 17 se 2 

l 12 14.1 a) 3n 
24 12 11.8 37 35 
l 2 12 10.8 37 16 
l i 31.1 36 55 
18 2 i233 36 33 
2 12 14.4 36 12 
Aug i2 iy 3 Ss Se 4.08 4.67 
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Periopic Comet 1933 b 
morning sky. 


( Pons-WINNECKE) ybject in the 


It was seen here this morning as a 





3’ in diame- 
ter with a well condensed nucleus from which emanated a jet 1’ in length in 


position-angle 40°. The total brightness was estimated at 123™ so that this object, 


which is now at its maximum brightness, will observable in instruments 
from the B.A.A. Handbook 


for T = May 19.0 shows the further course of this object. The 


hardly be 
of moderate size. Crommelin’s ephemeris interpolated 
ephemeris re- 
juires a correction of about +3"5 and —10’. The 


motion makes 


the position unfavorable for northern observatories. 





EPHEMERIS OF CoMET 1933 Pons-WINNECKI 
1933 1 6 
OU. 
June 2 Zs 94 8 3 
8 23 33.4 10 41 
14 Zo DOF 12 44 
20 0) 16.1 14 39 
26 0 34.4 16 
J ly 2 U 50 3 18 = 
x $ () 1) 12 
1 4 20 12 
14 1 15.4 22 
(} 1 24.8 5 
26 L 32.3 
Aug 1 1 
Periopic Comet FINLtay, which comes perihelion in June, will probabl; 
soon be found in the morning sky. It is vevi avorably situated f 
ybservers on this side of the equator. Southern observers have a good chan 
recover it before long. 
Williams Bay, Wisconsin, May 23, 193 


Variable Stars 


Monthly Report of the American Association of Variable Star 
Observers tor April, 19335 
We 


California, 


Harvey Thew of North 
Parthe of Brooklyn, New York, and D. W. R 
York. Fr. F. J. Heyden at Manila, Philippine Islands, has 


the work of obser\ 


welcome tirst contributions from Holly wo 


Joseph sebrugh 





Poughkeepsie, New 


resumed variable star 





by Fr. Deppermam 


and relinquished last year because of a call to the field Since the 


] 
TOLOSY. 


observations by Fr. Heyden will be printed independent Manila Observa- 


‘- 
= 


col 


ry they do not appear in these 


ther A.A.V.S.O. records. Max Beyet 


furnish 


es opserva 


lumns, but they have been incorporated int 


tions on some new long 


period variables with magnitudes derived by hin 1 the usual Harvard scale. 
Attention is called to the need for a se Wa such variables as R Crb, 
RY Sgr, SS Aur, SS Cyg, and U Gem, not or g RX And, :Z Cam, RR Tau, 
and RSet. Nightly observations on these special variables are not too frequent. 
Since August, 1932, eight maxima of SS Aurigac ve been observed, all 
them of the narrow type and occurring at intervals 27 to 50 days. This 
is an unprecedented feature of this varial \ 1 in the similar 


variables U Gem and SS Cyeg. 








VARIABLE STAR OBSERVATIONS REcEIVED Dt 
J.D. 2427104; 


J.D.Est.Obs. 


Feb. 0 
J.D.Est.Obs. 
V Sci 
000339 
108 13.0 Bl 
128[13.3 Bl 


S Sch 


001046 
100 12.9 Ch 
127 11.0 Ch 
148 9.0 Jo 
156 8&8&Jo 
161 8&5 Jo 

T AND 

001726 
096 13.8 Ch 
119f13.1 Ch 

T Cas 

001755 
093 9.6 Ch 
107 9.4Ch 
117. 9.3. Ch 
130 9.2Ch 
136 9.0 Jo 
ie 83 L 
145 9.2L 
146 9.0 Me 
147 10.0 Pt 
148 9.2 Me 
148 9.0 Jo 
150 9.1 Me 
153. 9.0 Me 
153 9.3L 


154 10.2 Ah 


155 9.7 Ah 
155 9.0 Me 
155 8.5 We 
155 9.5 Jo 
156 O98 Wd 
157 10.2 Ah 
158 10.4 My 
159 9.8 Ah 
159 9.4] 

160 9.4L 

161 8&6HE 
161 9.4) 


182 84 Me 
185 84Me 
R ANpb 
OO1I838 
075 10.1 Ch 
G90 9.5 Ch 


099 &6Ch 
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R ANpD 
001838 
110 7.7Ch 
119 7.5Ch 
131 69Ch 
136 6.9 Jo 


144. 6.7 Ah 
145 7.40y 
147 6.8 Pt 
148 6.6 Jo 


150 7.4 Ad 
156 7.0Se 
163 6.4Ra 
S Tuc 
ooTs62 
108[13.5 Bl 
1327 13.2 Fit 
S Cet 
OOTOQCOO 
100 14.0 Ch 
T PHE 
On 540 
108] 13.6 Bl 
119[ 13.0 Ht 


te. Cas 
003162 
133 10.9 BR 
137 11.0 BR 
144 11.1 BR 
145 11.2BR 
152 11.4 BR 
123 11.4 BR 
1£5 11.5 BR 
156 11.5 BR 
157 11.5 BR 
158 11.5 BR 
159 11.5 BR 
160 11.5 BR 
161 11.5 BR 
163 11.5 BR 
Y Crp 
0003179 
118 11.8 Ch 
131 9.8 Ch 
U Cas 
004047a 


138 13:0 L 
145 12.1 L 
147 11.8 Pt 
151 11.6 Hi 
153 11.8L 
160 11.6 L 
RW \ND 
004132 
119 13.5 Ch 
147 8&5 Pt 
V ANI 
(04435 


092 12.0 Ch 





March 0 = J.D. 2427132; 


J.D.Est.Obs. 
V AND 
004435 

138 165'L 
X Scl 
004435 

108 13.4 Bl 

128[ 13.6 Bl 
RR ANp 
004533 

092 12.1 Ch 

119 13.3 Ch 
RV Cas 
004746a 

G92 11.1 Ch 

119 12.0 Ch 

147 13.3 Pt 
— CAs 
0047 46b 

747 10.6 Pt 
W Cas 
004958 

092 9.6Ch 

119 9.2Ch 

136 86Jo 

142 88B 

147 8.7 Pt 

148 8.7 Jo 


154. 9.2 Ah 
155 9.3 Ah 
155 9.8 We 
155 8&7 Jo 
157 9.2 Ah 
158 8.5 My 
158 8&6 Jo 


159 9.3 Ah 
160 9.2 Ra 
161 8.9 lo 
UY Tue 
005475 
108[13.8 Bl 
118 14.2 S1 
124 14.2 Sl 
132[12.9 Ht 
z Csr 
OIOIO2 
092 10.5 Ch 
130 12.1 Ch 
U Sei 
010030 
108 9.5 Bl 
116 9.7 Bl 
128 9.9 Bl 
U Anp 
010940 
092 11.7 Ch 
119 12.6 Ch 
145 13.4L 
154 13.51. 
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UZ Anp 
011041 

092[13.9 Ch 

154 14.5L 
S Cas 
011272 

092[13.6 Ch 

130 13.2 Ch 
U Psc 
011712 

092 12.3 Ch 

127 11.4.Ch 

138 11.6 L 

146 12.3 L 
RZ Per 
012350 

092 10.6 Ch 

119 11.8 Ch 

138 12.0 L 

145 122 1. 

153-1254 
R Psc 
012502 

092 12.3 Ch 

127[13.3 Ch 
RU ANp 
013238 

092 10.8 Ch 

119 11.6 Ch 

130 12.4Ch 

131 11.9 Cy 

is 1321. 

i45 13.0 L 

154 13.3 L 
Y Anp 
013338 

119 13.5 Ch 

130 12.9 Ch 

138 12.6 L 

145 11.4L 

147 10.6 Pt 

154 9.8L 

162 9.1L 
X Cas 
014958 

136 11.5 Jo 

145 11.0B 

147 12.6 Pt 

156: 12.5 To 

158 11.7 Jo 

161 12.0 Ji 
U Per 
015254 

095 11.0 Ch 

125 11.5 Ch 

131 11.6 Cy 

136 11.2 Ry 

136 9.5 Jo 


141 10.7B 
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RING APRIL, 1933. 


April 0 = J.D. 2427163. 


J.D.Est.Obs. 


U Per 
015254 
144 10.8 Ry 
146 10.2 Mec 
147 10.7 Pt 
148 10.1 Me 
150 10.3 Me 
10.4 Ry 
10.3 Rv 
10.3 Mc 
10.0 Me 
10.2 Mc 
10.1 Ry 
9.6 1To 
10.3 My 
10.1 Ry 
9.7 Jo 
98 Jo 
10.1 Ry 
175 9.9Mec 
176 9.9 Me 
182 9.8 Mc 
185 10.0 Mc 
XX PER 
015654 
095 7.9Ch 
125 76Ch 
R Ar! 
021024 
095 9.0Ch 
110 9.1 Ch 
119 93Ch 
138 9.9L 
i42 9.7 8B 
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47 11.0 Pt 
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119[13.5 Ch 
161[13.6 Bw 
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021258 
136 $5 Jo 
147 8&8 Pt 
147. 8.9 Ah 
148) 8.5 Jo 
155 88 Ah 
156 8&6Hf 
156 8.6Sh 
158 8.9 My 
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160 8.5 
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131 11.4Ch 
147 11.9 Pt 
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081 8.9 Ch 
095 7.3 Ch 
101 6.1 Ch 
14 5.6Ch 
ii2 5.0Ch 
118 47Ch 
125 4.4Ch 
131 4.2 Ch 


131 4.3 Cy 
137. 3.7 Ko 
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144 3.5 Ko 
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145 3.9 Si 
145 420v 
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147 3.9Pt 
148 3.7 Si 
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52 4.2 Ra 
153 3.4He 
153 3.7 Oy 
153 3.6L 
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155 3.5 Oy 
156 4.0Se 
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021558 
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136 8&8 Jo 

147. 9.2 Ah 
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148 8&8 Jo 

155 9.2 Ah 
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156 9.1 Sh 
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VARIABLE STAR 


J.D.Est.Obs. 


S PEr 
021558 
158 8&6]o 
159 89 Wd 
160 8.9 My 
160 9.2 Sh 
160 9.3 Wd 
161 8&5 To 
162 9.2 Wd 
R Cer 
022000 


095 12.5 Ch 
127 12.9Ch 
145 10.2 L 
53 89L 
RR Perr 
022150 
095 10.4 Ch 
124 12.4Ch 
138 13.0 L 


9.6 BI 
9.5 Bl 
9.5 Bl 
U Cer 
022813 
093 10.0 Ch 
096 96Ch 
110 9.1Ch 
127 8.0 Ch 
7A t. 
RR Crepe 
022980 
088 11.8 Ch 
131 10.3 Ch 
147 117 7 Pt 
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138 
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095 7 
107 7 
115 8. 
129 g 
136 8 

145 98 
145 
147 t 
148 93 HE 


156 96 Wd 
158 10.0 Ah 


J.D.Est.Obs. 


x 
023133 
9.9 Ah 
159 9.4]Jo 
161 9.5 Jo 
162 10.2 Wd 
UY Anp 
023238 
133 10.7 BR 
137 10.7 BR 
144 10.7 


159 


ss 


024217 
9.0 Jo 
8.7 Jo 

54 8.6 Ko 
55 8.6 Jo 

38 8.5 Jo 
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Se 
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ee ee ee 
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Ww 
024356 
10.3 Ch 
10.2 Ch 
10.3 Ch 
9.4To 
10.1 Ry 
10.3 Ko 
10.1 Ry 
93B 
10.0 Ry 
9.7 Mc 
9.8 Pt 
93 To 
9.8 Me 
9.7 Mec 
10.1 Ry 
152 10.1 Ry 
15 


52 98 Mec 


095 
117 
124 
136 
136 
137 
142 
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144 
146 
147 
148 
148 
150 
150 


OBSERVATIONS RECEIVED Dt RING 


J.D.Est.Obs,. 


W PER 
024356 
153 98Mec 
154 10.2 Ko 
155 10.1 Ry 
155 98Mc 
155 9.4]Jo 
158 9.4 Jo 


158 10.0 Ry 


158 10.2 My 


161 9.5 Jo 
163 10.0 Ry 
175 99 Mc 
176 99™Mce 
182 9.6 Mc 
185 9.9Me 
R Hor 
025050 


108 12.5 BI 
109 12.6 S) 
118 12.6 S] 
119 12.6 Ht 
124 1255S] 
125 12.6 Ht 
128 12.4 Bl 
132 oe 
* Hor 
ae 
108 12.9 BI 
109 12.5 S] 
118 12.2 SI 
119 12.4 Ht 
124 11.7 S] 
125 12.0 Ht 
128 11.2 Bl 
132 11.1 Ht 
U Art 
030514 
093 13.9 Ch 
124 14.2Ch 
145 14.0 L 
154 13.5 L 
161[12.7 Gy 
X Cer 
O31401 
093 11.4Ch 
119 11.8 Ch 
138 10.7 L 
145 10.4L 
147 10.3 Pt 
19S 1021. 
161 10.0L 


Y Perr 
032043 
C95 9.2 Ch 
118 9.4C] 
130 9.4Ch 
136 8&8 To 
137 9.5 Ko 
147 10.1 Ah 


J.D.Est.Obs. 


Y Per 
032043 
147 99 Pt 
148 98Mec 
148 9.2 Jo 
150 9.7 Me 
152 98Mc 
153 98 \e 
153 9.7 Sq 
154 10.3 Ko 
155 9.7 Me 
155 10.4 Ah 
155 9.3 Jo 
157 10.5 Ah 
158 9.5 Jo 
158 10.0 My 
159 10.6 Ah 
161 92 lo 
176 10.0 Me 
182 10.2 Mec 
185 10.3 Me 
R Perr 
032335 
093 92Ch 


119 11.8 Ch 
130 12.6 Ch 
138 129 L 
147 13.6 L 


147 13.2 Pt 


X Tau 
042209 
093 12.6 Ch 
119 11.6 Ch 
131 11.4G 
136 9.5 To 
141 9OR 
147 9.5 Pt 
148 9.0 To 


042215 
093 11.8 Ch 
119 10.5] 
131 10.4 Cy 
10.5 ] 
138 10.8L 
142 10.2B 
147 10.2 Pt 
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Star Obs: FUCKS 
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J.D.Est.O1 s. 


042215 
7 10.7 L 
8 10.4 Jo 
310.5 L 
5 10.0 Jo 


8 10.2 Jo 


9 10.7B 
9 10.0 To 
99 To 
10.7 L 
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042309 
093[13.5 Ch 
119[13.0 Ch 
147[13.0 Pt 
156[1 2.5 Gy 
T Cam 
043065 
9.9 Ch 
11.6 Ch 
124 12 
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147 3 
~ 
We 


ios) qty rn tat by 


148 133 
153 376 
161 11.9 Jo 
RX Tau 
043208 
093 12.8 Ch 
119 12.4Ch 
138 11.8 L 


i, 
7 L 
Pt 
lo 


141 11.98 
47 12.5 Pt 
147 11.71 
153 11.9L 
136 11.8B 
139 12.7 Jo 
161 11.6 Bw 
162 11.1 L 
R Rer 
108[13.0 BI 
118 13.0 S] 
119 126 Ht 
124 12.2S] 
125 12.5 Ht 
132 12.1 Ht 
X Cam 
043274 
074 11.1 Ch 
101 8&3Ch 
124. 7.6Ch 
132 7.8Ch 
138 79] 
45 8.4] 
146 8.5L 
147 &5Pt 


8 10.2 My 


Ss) 
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1933. 
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D.Est.Obs. 
X CAM 
043274 

48 8.5 Jo 

53 9.6L 

56 9.5 Wd 

158 10.0 My 

160 10.3 L 


I 
] 


161 8.6 Jo 
R Dor 
043562 

108 5.7 Bl 

109 5.2S] 

116 5.7Bl 

118 5.2S] 

119 5.5Ht 

124 5.4S] 

125 5.5Ht 

128 5.7 Bl 

132 5.5 Ht 
R Car 


043738 
108 10.3 BI 
116 10.5 Bl 
120 11.0 Ht 
125 11.0 Ht 
129 10.7 BI 
132 11.1 Ht 


R Pic 
044349 
108 8.0 Bl 
117 7.4Bl 
120 7.6 Ht 
125 7.3 Ht 
129 7.3 Bl 
132 7.2 Ht 
V Tau 
044617 


093 12.9 Ch 
129 11.0 Ch 
141 10.9B 
147 10.5 Pt 
148 10.4 Jo 
155 10.2 Jo 
156 10.5 Gy 
158 10.4 Jo 
159 10.3 Jo 
160 10.4 My 
161 10.6 Jo 
R Ort 
045307 
093° 9.6 Ch 
119 10.5 Ch 
138 11.4L 
i42 10.5B 
147 


160 11.7B 





V ARIABLI 
J.D.Est.Obs. 


R Lep 
Of55T4 
074 &8Ch 
087 8.5 Ch 
107 8 
118 6.7 SI 


119 7.8Ch 
124 6.7 SI 
la 7.1 %0 
6. 73 i 

145 8.6 Oy 
146. 721 

147 6.9 Pt 
148 6.8 Jo 


148 8.4Hf 


148 8.6 Wd 
150 8.0 We 


15¢ 7.6 Ad 
153 7.7 Oy 
53 73 Ra 
154 7.2Sq 
154. 7.0 Ko 
154 7.3L 

15> 23 }0 
156 8.1Hf 
159 68To 
161 7.0 Jo 
ml 42 

161 6.9Se 
161 8.4G 


V Ort 


093 9.8Ch 


136 11.7 Jo 
138 11.6 L 
141 12.0 B 
147 12.9 Pt 
147 12.1 L 
148 12.4 Jo 
153 12.4L 
159 12.4B 
T Lep 
050022 
108 7.4Bl 
is 7.5 or 
129 8.2 Bl 
137. 8.7 Ko 
147 9.2 Pt 
148 8&5 Jo 
155 88Jo 
159 90 To 
161 9.2J 
S. Pic 
050848 


108[13.4 Bl 
125 13.0 Ht 
132 13.0 Ht 


lonthly Report of the 


J.D.Est.Obs. 


R Atr 

050953 
074 10.4Ch 
099 8.8 Ch 
124. 7.5 Ch 
126 7.5Ra 
136 7.5 Jo 
142 8.2Ah 
147 8.3 Pt 
148 7.8Jo 
149 8.1 Hf 
150 8.5 We 
150 7.4Ad 
151 8.2 Ah 
154 84H 
154 85 Wd 
154 8.8 Je 
154 8.9 Ah 
155 8.0Jo 
155 88 Ah 
157 89 Ah 
158 8.3Jo 
158 8.6 My 


161 7.9 Ad 
61 84To 
162 88Wd 
163 9.1Ah 


172 9.0Wd 
i75 85 Ad 
T Pic 


[ Cor 
108 10.3 Bl 
117 10.9 Bl 
120 11.2 Ht 
125 11.6 Ht 
129 11.5 Bl 
132 11.9 Ht 

AC Aur 

051950 


133 10.6 BR 
137 10.8 BR 
144 11.2 BR 
145 11.4BR 
152 11.7 BR 
157 11.9 BR 
S Aur 
052034 
074 9.2 Ch 
C80 9.3 Ch 
096 8.8 Ch 


107 9.0Ch 


S Aur 
052034 
iy S2Ch 
124 8.6 ¢ ‘h 
131 9.0Ch 
136 8.6 Jo 


143 89B 


146 8.5 Me 
147 85 Pt 
148 8.7 Jo 
150 84We 
153 87 Me 
154 9.1Hf 
154 9.2 Wd 
155 88 Mc 
155 8.7 Jo 
156 9.0 Gy 
158 8.5Jo 
159 84My 


160 8.3 My 
160 9.18B 
161 86Jo 
i76 9.0 Me 
178 89 Me 
ie 9.1 Mc 
185 9.2 Me 
188 9.1 Me 
W Avr 
052036 
(C06 13.5 Ch 
124 13.6 Ch 
146 14.3 L 
151[13.2 Hi 
153 14.4L 
154[12.3 Hf 
S Or! 
052404 
091 10.2 Ch 
100 11.1 Ch 
124 11.4Ch 
136 11.0 To 
142 10.6 B 
147 11.9 Pt 
148 11.5 Jo 
155 11.8 Jo 
156 11.9 Gy 
159 11.5B 
159 12.4 Jo 


a cc. 
162 11.5 RI 
T Ort 


0530054 
091 9.7 Ch 
100 11.5 Ch 
izf 6 95'Ch 
131 9.8 Cy 
136 9.7 Jo 
137 9.9 Ko 
138 10.1 L 

142 10.3 L 
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J.D.Est.Obs. 
R CM 
070310 


160 7.4 Pt 
161 7.7 Jo 
161 82Hf 
163 7.2L 

R Vor 


119/13.4 Ht 
132/13.4 Ht 


O7 1044 
1099 45S] 
118 47S! 
124 5.1S1 
147 4.3 Si 


i48 4.6Si 
RR Mon 
071201 
091[13.4 Ch 
127[12.9 Ch 
146/14.2 L 
154 14.5 L 
156 14.2Bw 
168[12.9 Bw 
V Gem 
071713 
091[13.7 Ch 
128/13.4 Ch 
146 14.2L 
148 14.2B 
154 14.0 L 


156 13.9 Bw 


161 13.6 Bw 
168 128 Bw 


072708 
091 12.6 Ch 
10@ 12.5 Ch 
128 11.3 Ch 
150 10.7 Ad 


151 10.3 Tw 
154 10.2 Ko 
155 9.7 Jo 
156 10.1 Wd 
157 10.1 Tw 
158 10.1 My 
159 9.4 Jo 
160 10.2 Fn 
160 10.2 Pt 
161 94Jo 


161 10.0 Tw 

163 10.0 Tw 

174 9.3 My 
T CMi1 


072811 
091 13.3 Ch 
128 11.5 Ch 


155 11.31, 
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J.D.Est.Obs. 


T CMr 
072811 
156 11.3 Jo 
159 11.0 Jo 
160 11.1 Pt 
161 11.4 Jo 
163 11.4L 
S Vo. 
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073723 
091 14.0 Ch 
128 12.5 Ch 
153 10.0 We 
156 10.1 Bw 
lov 9.4 My 
160 9.9 Pt 
161 9.8 Bw 

W Pup 

074241 
108 9.0 Bl 
117 8.5 Bl 
119 &8Ht 
125 87 Ht 
129 8&3 Bl 
132 87 Ht 
GEM 

074323 
091 13.8 Ch 
128 10.5 Ch 
154 9.0 Ma 
156 9.5 Gy 
159 9.0 My 
160 9.0 Pt 
161 9.6Jo 

U Pup 

075612 
091 8&7Ch 
128 9.2Ch 
155 9.7 Jo 
15D: 18:61. 
156 10.6 Bw 


4 


J.D.Est.Obs. 
U Pup 
075612 

168 11.6 Bw 
R Cnc 
081112 

088 10.6 Ch 

095 10.5 Ch 

107 10.4 Ch 

117 10.0 Ch 

iZ8 9.4Ch 

148 9.0Jo 

149 96Hf 

150 9.9 Ad 

153 9.7 Oy 

183 9.5 Ah 

154 9.4Sq 

154 9.6Je 

155 9.7 Ah 

155 9.1 Hi 

155 &8&Jo 

156 9.5 Wd 

157 9.5 Ah 

159 9.5 Ah 

159 8&3Jo 

160 9.1 Pt 

160 9.3 Je 

161i 8.0Jo 

16] 7.4 Se 

141 9.2 Hf 

161 9.0Sq 

162 7.4Se 

163 7.7 Ra 

1¢3 9.3 Ah 

177 87 Hu 
V Cne 
081617 

691 10.7 Ch 

128 86Ch 

142 7.8L 

143 8.1 Ah 

146 8.1 Mc 

147, 7.8 Th 

148 8.0Mc 

149 8.1Hf 

150 82Mc 

1§1 8&3 Ah 

153. 8.1 Mec 

153 7.8 We 

iss 624. 

154 7.9 Th 

154 8.1 Ah 

155 8.1 Ah 

185 82Me 

156 8.0 Wd 

156 8&3 Gy 

157 8.0 Ah 

1539 7.8 Ah 

59 7.5 Th 

160 7.0 Pt 

1é1 7.9 Hf 


J.D.Est.Obs. 
V Cne 
081617 

163 7.4Th 

163 8.1 Ah 

163 7.7L 

172 7.6 Al 

178 86Mc 

182 8.7 Mc 

185 8&8 Mc 

188 8&9 Mc 

RT Hya 
08 2405 

142 8.1L 

145 84Fn 

153 8.9 Fn 

154 84Ko 

184 8.3L 

155 86 Th 

159 8.4Th 

160 8.0 My 

160 8.9 Fn 

160 8.1 Pt 


anos 


162 8.0L 
178 8&8 My 
R CHA 


082476 
108 12.6 Bl 
119[12.6 S1 
124[12.6 Ht 
129 13.3 Bl 
132[12.6 Ht 

J CNC 

083019 
128 13.0 Ch 
146 14.3.L 
155 14.3L 
156 14.2 Bw 
161 14.3 Bw 

X UMA 

083350 
160[12.5 Pt 

S Hya 

084803 
076 8.0Ch 
091 8&8Ch 
099 9.4Ch 
117 10.4Ch 
146 11.7B 
160 12.6 Pt 

T Hya 

08 5008 
095 12.4Ch 
128 11.4Ch 
131 11.7 Cy 
145 10.6 L 
148 10.0 B 
154 10.4L 
155 10.2 Be 
160 10.2 Pt 
163 9.8L 


J.D.Est.Obs. 
T Cnc 
085120 

091 8.0Ch 

117 87Ch 

128 8.0Ch 

131 8.6Cy 

148 7.8Jo 

155 7.9 Jo 

157 8.4My 

160 8.0 Pt 

161 7.8Jo 

178 8.1 My 
S Pyx 
000024 

154[12.4 Ko 
T Pyx 
090031 

108 [t Bl 
V UMa 
090151 

142 10.2L 

148 10.3 Mc 

148 10.0 Jo 

150 10.6 Mec 

152 10.6 L 

155 10.4 Jo 

59 10.6 Jo 

176 10.0 Me 

182 10.1 Mc 

188 10.2 Mc 
W Cyne 
090425 

091 12.7 Ch 

128 13.5 Ch 

145 13.6L 

155 14.0L 

RW Car 
0901868 

108 9.2 Bl 

117 9.5 Bl 

119 9.5 Ht 

124 94Ht 

129 96BI 

132 9.8 Ht 
Y VEL 
002551 

108 12.1 Bl 

117 11.8 Bl 

119 11.7 Ht 

125. 11:7 Fit 

129 11.8 Bl 

132 11.6 Ht 
R Car 
002062 

108 7.4 Bl 

109 69S] 

117 7.4Bl 

119 67S] 

119 7.4Ht 

124 7.0 Ht 


_— 


J.D.Est.Obs,. 


R Car 


0902062 


003014 
095 12.5 Ch 
125 13.0 Ch 
146 13.3B 
162 13.0B 


093178 
099[11.8 Ch 
146 14.4L 
152 14.2L 

R LM 
093934 

12.8 Ch 
12.0 Ch 
11.8 Ch 
11.9 Hi 
11.9B 
12.1 Gy 
159 11.8 Al 
160 11.8 Pt 
176 11.6 Gy 
RR Hya 

094023 
178 8.5 My 

R Leo 

094211 
074 5.8Ch 
088 5.9Ch 
099 63Ch 
110 6.5 Ch 


a a) 


uuu why BS 
AN url uri 


— 


125 73 Ch 
136 7.0 Jo 
136 7.2 Pa 
143 7.4 Ah 
145 7.8 Oy 
146 7.8 Mc 
147 7.4Pa 
i148 8&2Hf 
148 8.1Sh 
148 8.3 Wd 
148 &82Mc 
148 7.6 Jo 
149 7.5 Pa 
149 8.3Hf 
150 8.0 We 
150 7.9 Ad 
150 83 Mec 
151 7.5 Ah 
151 7.6Ra 
153 84Mc 
153 8.5 Oy 
183. 79 Si 
154 88Je 
154 7.5 Pa 


J.D.Est.Obs. 
R Leo 
094211 

154 83 Hf 


154 8.4Wd 


154 83 Ah 
155 84 Ah 
155 8.3 Si 
155 7.8 Jo 
155 87™Mc 
156 8.2Sz 
156 8&.4Hf 
156 82Sh 
157 84Ah 
158 8.3 Si 
158 8&3 He 
159 7.2 Al 
159 8.0Jo 
159 84Ah 
160 8.5 Pt 
160 8&.2Te 
160 8.8 Wd 
161 7.7 Pa 
161 8.1 Ad 
161 8.5 Hf 
162 8.5Sh 
163 8.5 Ah 


178 9.0 Mc 


181 8.4Wa 


182 9.0 Mc 
185 9.1 Mc 
188 9.1 Me 


1 Car 
090 $262 
109 4.0S1 


119 38S] 
124 3.5S]I 
Y Hya 
094622 
160 6.6 Pt 
Z VEL 
094953 
108 10.7 Bl 
109 10.6 S1 
117 10.1 Bl 
119 9.4S] 
119 9.8 Ht 
124 9.1 Sl] 
125 9.4Ht 
129 9.1 Bl 
132 88Ht 
V Leo 
095421 
099 88Ch 
107. 8.9Ch 
117 89Ch 
125 88Ch 
127 89 Cy 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRIN« 


J.D.Est.Obs. J.D.Est.Obs. 


V Leo 
095421 
9.2 Ch 
9.1Jo 
98B 
9.9 Jo 
10.1 Jo 
156 10.4 Ma 
160 10.7 Pt 
162 10.2B 
RR Car 
095458 
119 8.5Ht 
124 85Ht 
132 84Ht 
RV Car 
005563 
108[13.1 Bl 
119[13.1 Ht 


130 
136 
145 
148 
155 


132[13.1 Ht 
S Car 
100661 

108 6.6 Bl 

109 6.6SI 

117 6.2Bl 

119 6.1SI] 

119 60Ht 

124 58Ht 

124 5.8SI] 

129 5.5 Bl 

iS2 5.5 it 
U UMA 
100860 

117 6.5Ch 
Z CAR 
101058a 


108 10.8 Bl 
117 10.8 Bl 
119 10.9 Ht 
125 11.5 Ht 
129 10.9 Bl 
132 11.4 Ht 
W VEL 
IOII53 
108[13.0 Bl 
119/ 13.0 Ht 
132[13.0 Ht 


U Hya 

103212 
117 5.4Ch 
129 5.7 Ka 
131 5.7 Ka 
133 5.7 Ka 
134+ 5.7 Ka 
146 5.8Ka 
147 5.8Ka 
149 5.7 Ka 
150 5.6Ka 
ol 57 Ka 
153 5.6Ka 


J.D.Est.Obs. 


U Hya 
103212 
176 5.1 Mc 
178 49 Me 
182 4.7 Mc 
185 46 Mc 
188 5.0 Mc 
RZ Car 


103270 
119[13.6 Ht 
124[13.6 Ht 
132[13.6 Ht 


R UMa 

103769 
076 11.6 Ch 
099 10.8 Ch 
117 90Ch 
127 8.0 Cy 
129 7.9Ch 
131 7.9Cy 
143 7.3 Ah 
145 7.3B 
146 7.3Mc 
147 6.2Si 
148 6.3 Si 
148 7.5 Hf 
148 7.4Sh 
148 7.2Wd 
148 7.3 Mc 
148 7.1 Jo 
150 8.2 We 
150 68 Ad 
150 7.5 Mc 
151 7.3 Ah 
153 6.4Si 
153 7.5 Mc 
154 8.0Je 
154 7.0 Hf 
15 6.8 Wd 
154 7.1 Ah 
155 7.0Ah 
155 6.4Si 
155 7.5 Mc 
138 76 Jo 
156 7.5 ry 
156 7.5 Sz 
157 7.1 Ah 
158 6.9 Ah 
158 6.6Si 
158 68 He 
159 7.2 Al 
159 7.0 Ah 
159 75 bs Jo 
160 7.0 Pt 
160 7.5 Je 
161 7.6 Hf 
161 7.2 Ad 
161 7.4Jo 
162 7.4Wd 
163 7.1 Ah 


R UMa 
103769 
172 7.9 Al 
175 8.1Me 
175 7.4 Ac 
176 7.8 Gy 
176 8.2™Mc 
178 82Mc 
182 8.5 Mc 
185 8.2Gs 
185 8.6Mc 
188 88 Mc 
V Hya 
— 
076 2Ch 
101 ; 8 Ch 
108 7.5 Bl 
1i7 7.5 Bil 
ines ¢.2Ch 
129 7.6Bl 
136 7.1Jo 
137 7.1 Ko 
145 6.6L 
148 7.0Jo 
155 68]Jo 
185 6.7L 
159 7.3 Jo 
160 6.6 Pt 
161 7.1Jo 
Be Jv. de 
RS Hya 
104628 


108 11.3 Bl 
117 11.8 Bl 
129 12.3 Bl 
W Leo 
104814 
125 13.3 Ch 
145 13 OL 
144 13.7 B 
154 13.9L 
RS Car 
TI0361 
119[12.3 SI 
S Leo 
110506 
10.0 Ch 
12.6 Ch 
146 13.4L 
146 13.4B 
154 13.7 L 
RY Car 
111561 
108[ 13.6 Bl 
124[13.1 Ht 
132[13.1 Ht 
RS CEN 
ITI66I 
108 13.6 Bl 
124 12.9 Ht 


078 
19¢ 


J.D.Est.Obs. 


RS Cen 
Trr66r 
129 12.6 Bl 
132 12.2 Ht 
X CEN 
II4441 
108 11.8 Bl 
117 11.3 Bl 
119 11.7 Ht 
124 11.3 Ht 
129 11.0 Bl 
132 11.0 Ht 
AD CEN 
11485 8 
9.5 Ht 
124 9.3 Ht 
132 9.3 Ht 
W CEN 
115058 
108 11.8 Bl 
119 12.8 Ht 
124 12.6 Ht 
129 12.5 Bl 
R Com 
115919 
125 11.0 Ch 
131 10.2 Cy 
148 9.4 Jo 
155 96B 
155 9.5 Jo 
158 9.5 My 
178 9.6 My 
SU Vir 
120012 


119 


078 
125 
146 1 
154 1 
156 1 
160 1 
160 1 
161 1 


146 12.5L 
134 13.4L 
160 13.0B 
R Crv 
121418 
14.2 Sl 
13.9 SI 
12.5 Jo 
148 12.6 Jo 
150 11.7 L 
io 13S. 
155 12.0 Jo 
156 11.7 Wd 
157 10.7 Si 
159 11.6 Wd 
159 12.4] 


110 
124 


136 


>; APRIL, 


J.D.Est.Obs. 


R Crv 
121418 
160 11.7 Pt 
161 12.2 Jo 
162 11.6 Wd 
163 11.7 L 
178 11.3 Me 
185 10.8 Mc 
SS Vir 
12200 
136 
144 
154 
154 
154 
156 
159 
160 
161 
161 
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101 Ch 
10.1 Cy 
9.8 Jo 
9.9 Jo 
> 10.1 Jo 
159 98 Jo 
160 9.9 Pt 
161 9.5 Jo 
177, 99 Hu 
i85 10.5 Gs 
Y Vir 
122803 
125[13.6 Ch 
150 14.0L 
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160 13.4B 
U Cen 
122854 

108 10.5 Bl 


117 10.4 Bl 
119 10.2 Ht 
124 10.1 Ht 
129 98 BI 
132 96Ht 
T UMa 
123160 
099 11.0 Ch 


125 83Ch 
136 7.8Jo 
143. 7.9 Ah 
147 7.9 Be 
147 79Bf 
147 8.1Th 
148 8.3 Sh 
148 8.4Wd 
148 7.7 Jo 
148 8.2Hi 


331 
1933. 
J.D.Est.Obs 
T UMa 
123160 
150 8.0 Ad 
151 8.1 Ah 
154 84Hf 
154 85Th 
154 8.5 Wd 
155 8.2 Ah 
155 8.0Jo 
155 8.1B 
157 8.3 Ah 
158 8.3 Ah 
159 83 Ah 
159 86 Th 
159 8.3 Jo 
166 8.3 Pt 
169 8.3 Be 
161 7.9 Ad 
16i 8.2Hf 
161 84Jo 
162 &5Wd 
16s 8.7 Th 
163 §.4Ah 
172 8.6Wd 
175 84Ad 
176 8.6 Gy 
R Vir 
123307 
076 11.0 Ch 
125 7.2Ch 
146 7.7 Jo 
147 7.2 Ah 
148 7.6 Mc 
150 7.7 Mc 
150 7.4Ad 
151 7.2Ra 
151 7.5 Ah 
153 7.5 Ah 
153 7.2 We 
153 7.7 Oy 
154 7.5 Ah 
155 7.7 Ah 
155 7.4S 
156 7.4Se 
156 7.0Sz 
157 7.9 Ah 
158 8.1 Ah 
158 7.6Si 
159 7.9 Ah 
159 7.7 Jo 
159 7.4Se 
160 7.5 Se 
160 7.5P 
161 7.7 Jo 
161 7.6 Ad 
i6l 7.5Se 
162 7.6Se 
163 8.1 Ah 
178 9.1 Mec 
185 9.0 Mc 
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VAR 
J.D.Est.Obs. J.D.Est.Obs. 
RS UMa U Vir 
123459 124606 
076 10.0Ch 125 10.3 Ch 

099 98Ch 144 9.5L 

125 10.7Ch 153 9.2 Ah 
131 11.1Cy 154 9.2 Wd 
joy DLS Ry 154 937 
152 12.7 Ry 154 9.2 Ah 
15412.7Ry 154 9.1L 

154 12.7 Wd 155 9.1 Ah 
154 124Hf 157 89 Ah 
155 128B 158 9.0 Ah 
156 12.6Ry 159 89 Ah 


160 13.0 Ry 
160 13.1 Pt 
162 12.9Wd 
S UMA 
123961 
076 10.4 Ch 
$t7 21-1-Ch 
129 11.4Ch 
136 11.5 Jo 
147 12.5 Be 
147 12.5 Bf 
148 10.0 Jo 
151 10.7 Ah 
153 10.6 Ah 


154 10.7 Hf 
154 10.7 Wd 
155 10.5B 
155 10.2 Ah 
155 10.4 Jo 
156 10.0 Jo 
156 10.5 Sz 
157 10.2 Ah 
158 10.4 Ah 


159 10.0 Ah 


188 8.5 M« 
RU Vu 
124204 


156 13.3 Bw 
161 13.1 Bw 


167 12.9 Bw 


159 8&7 Jo 
160 8.7 Pt 
163 88 Ah 


RV Vir 


108 11.2 Bl 
117 111 Bt 
120 11.8 Ht 
125 11.8 Ht 
130 11.9 BI 
132 11.9 Ht 

V CVn 

13 1546, 


125 3I1 27¢ 
155 140L 

R Hya 
074 7.6 Ch 
110i 6.4Ch 
18 6.5 Bl 
120 66Ht 
125 64Ht 
i130 68 Bl 
131 6.1 Ch 
‘sz 46.5 E11 


145 5.31. 
150 5.5 We 
$3 56 L 
156 5.2 Ko 
159 5.5Se 
160 5.5 Se 
160 46 Pt 
161 5.4Se 
162 6.3 Se 
foe Sa. 


J.D.Est.Obs. 


S Vir 
132706 
074 11.4Ch 
078 11.7 Ch 
104 11.9 Ch 
124 12.0 Ht 
ist 123'Ch 
132 12.1 Ht 
160 11.5 Pt 
161 12.6 Jo 
RV CEN 
133155 
108 7.9 Bl 


117 7.6Bl 
120 81Ht 
125 82Ht 
130 7.9 Bl 
132 8.2Ht 
T UM 
133273 
131 12.0 Cy 
150 12.4L 
155 126L 
T CEen 
133633 
108 6.5 BI 
110 6.4 Sl 


134236 
108 11.6 Bl 
117 11.8 Bl 
124 11.7 Ht 
130 11.7 Bl 
isZ Tis Ht 


R CVn 

134440 
078 7.6Ch 
129 8&7Ch 
136 8&.6Jo 
147 9.2 Ah 
148 9.3 Jo 
153 9.7 Oy 
154 9.5 Ah 
155 9.5 Ah 
155 9.1Jo 
156 10.0 Hf 
156 10.0 Sh 
157 9.4 Ah 


159 9.7 Ah 
159 10.1 Jo 
160 96 Pt 
161 10.2 Jo 
185 11.9 Gs 


IABLE STAR OBSERVATIONS RECEIVED Dt 


J.D.Est.Obs. 
RX CEN 
134536 
108[ 13.1 Bl 
13 32[ 13.1 Ht 


140113 
150 14.5 L 
155 14.3 L 

Z VIR 

140512 
3 14317 

RU Hya 

IJ 528 
108{ 12.9 Bl 
124 13.4 Ht 
132 13.4Ht 

R CEN 

140959 
108 9.5 Bl 
110 &8Sl 
117 9.2 Bl 
119 9.1 SI] 
120 10.0 Ht 
125 10.2 Ht 
130 10.0 Bl 
132 10.4 Ht 

U UM 

141567 
136 7.8Jo 
147. 8.1 Ah 
148 7.6 Jo 
155 8.2 Ah 
156 8.4Sz 
156 7.8Jo 
157 8.1 Ah 
159 8&3 Ah 
159 7.7] 
160 8.4 Pt 
161 7.7 J 

1 


163 8. 


RING APRIL, 1933. 


J.D.Est.Obs. 
~ Boo 
141954 

156 10.7 Gy 
158 10.2 Jo 
159 10.3 Jo 
160 10.8 Pt 
161 10.4 Jo 
162 11.1 L 
RS Vir 
142205 
131 11.4 Cv 
137 12.0 Ko 
150 11.9L 
155 1431. 
V Boo 
142539a 
076 81Ch 
125 9.3 Ch 
130 9.4Cy 
136 9.3Jo 
147 9.4 Ah 
148 9.2Mc 
148 9.2 Jo 
150 9.4We 
153 9.6 Oy 
153 9.3 Mc 


154 9.5 Ah 
155 9.2 Ah 
155 9.0Jo 
157 9.2 Ah 
158 9.0Jo 
159 89 Ah 
160 9.0 Pt 
161 9.1 Jo 
165 9.1 Ah 
i175 9.4Me 
175 9.1Sf 
178 9.1 Mc 
185 9.2 Mc 
R CaM 
142584 


074 9.7 Ch 
099 11.2 Ch 
R Boo 
143227 
076 69 Ch 
125 79Ch 
136 8.6 Jo 
147. 9.2 Ah 
148 9.0 Jo 
130 9.4We 
1 9.7 Ah 
4 10.3 Hf 
54 10.4 Wd 
4 10.2 Ah 
5 99 Ah 
5 97 Si 
5 9.4Jo 
56 10.2 Sz 


57 10.1 Ah 


J.D.Est.Obs. 


R Boo 
143227 
159 10.4 Ah 
159 10.3 Jo 
160 10.7 Pt 
161 10.4 Jo 
V Lis 
T43417 
150 14.0L 
159: 14.2'L 
U 300 
144918 
131 10.8 Cy 
158 10.8 Bw 


158 10.2 My 


159 11.5 Jo 
¥ Lor 
I45254 

108 10.1 Bl 

117 10.4 Bl 

130 10.5 Bl 
S Aps 
145071 

108 10.8 Bl 

109 10.6 Sl 

117 10.7 Bl 

119 10.5 S1 

120 10.3 Ht 

125 10.4 Ht 

130 10.8 Bl 

132 10.5 Ht 
1 Lim 
I50519 

eat a os 

Lis 
pA: 

144 10.3 L 

153 9.5L 

160 89 Pt 

162 89L 
> Lm 
I51520 

074 8.4Ch 

144 11.0L 

153 11.3L 

162 12.1 L 
> SER 


151714 








137 
152 


150 
155 








VARI 


D.Est.Obs. 


ri. 
55 122%, 
S UMi1 


153378 


76 11.6 Ch 
131 10.3 Ch 
136 8&7 Jo 

& 8.8 Jo 


_—" 


155 10.0 Ah 
155 8&8 Jo 
158 87 Jo 
158 9.7 Ah 
160 9.1 Pt 
161 8&7 Jo 


9.5 Sf 
T Nor 
153054 
124 7.3 Ht 
j 


132 7.3 Ht 


J 


R CrB 
154428 
(74+ 6.0Ch 
078 6.0Ch 
096 6.1 Ch 
101 6.0 Ch 
122 5.9Cy 
124 6.0 Cy 
12: 6.0 Cy 
127 5.9Ch 
13C 6.0 Cy 
131 6.0 Cy 
137. 6.0 Ke 
lsy 6601 
142 5.9K 
143° 6.1 Ah 
144 6.0L 
145 6.0L 


0 10.0 We 


J.D.Est.Obs. 


R CrB 


147 
147 
147 
148 
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150 
150 
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a ee ee ee ee ere ee ee ee ee) 


nV 


muvuiink & hhh BW WH WW Wiv 


154428 


6.3 Ah 
6.1 Ko 
6.0 Pt 
5.9 Jo 
6.0 Si 
6.0 We 
5.9 Ad 
5.9 Ra 
6.0L 
6.3 Ah 
6.0 L 
6.0 L 
6.0 Oy 
6.1 Se 
6.1 Si 
6.1 Ah 
6.1 Ah 
6.1 Se 
5.9 Ko 
6.0 Hf 
6.1 Wd 
6.0 L 
6.0 * 
6.0 Jo 
6.0 Si 
6.1 Ah 
6.0 Gy 
6.2 Se 
6.1 Sz 
5.9 Ko 
6.0 Hf 
6.1 Sh 
6.0 Si 
6.2 Ah 
6.1 Ah 
6.0 Jo 
6.2 Se 
6.2 Ah 
5.9 Pt 
6.2 Se 
6.0 Ko 
6.0 Cy 
6.0 Pt 
6.0 L 
6.0 L 
6.0 lo 
5.9 Ad 
6.2 Se 
6.0 Hf 
6.1 Se 
6.1 Wd 
6.0 L 
6.2 Ah 
6.0 Cy 
5.9 Pt 
6.0 Ra 
5.9 Pt 
5.9 Pt 


ABLE STAR OBSERVATIONS 


J.D.Est.Obs. 


154428 
175 6.0 Ad 
175 6.0 Gy 
176 6.0 Gy 
176 6.0 Me 
177 5.7 Hu 
178 5.7 Hu 
178 5.8 \Ie 
{88 5.9Mc 
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104 1( 
150 12.8 
160 13.0 
160 13.1 Pt 
R Sei 
154615 
074 7.3. Ch 
104 7.9Cl 
156 10.5 Wd 
158 10.2 Jo 
160 11.2 Pt 
161 10.3 To 
V CrB 
154639 
104 9.1 Ch 
148 9.0 Jo 
155 9.3Jo 
159 9.0 J 
159 10.2 Ah 
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6 
g 
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160 9.2 Pt 
161 9.3] 
R Lis 


104 13.0 Ch 
137 10.5 L 
150 10.7 L 
160 11.0 L 

R Lup 
110 12.0 S1 


RR Lis 


155229 
104 14.0 Ch 
137 14.0 L 
152 14.0L 

RZ Sco 
155823 
124 12.2 Ht 

Z Sco 

10002T 
124 11.9 Ht 
137 11.9] 


se Tis 1. 


U Si 
16021( 
130 10.9 Cy 
156 11.9 \W 
156 12.3 Jo 
X Ss, 
137 1.1L 
150 11.7] 
155 12.2L 
SX. Hi 
160325 
137 8.1 Ko 
ify 791 
145 7.8] 
147 8.0 Pt 
53 8:01. 
155 8.1 Si 

156 8.2 
159 RQ () Pr 
160 8.1 


124]12.6 Ht 
159] 12.5 Pt 
W CrB 


161138 
158 12.9 Bw 
W Opu 


04 9.8 Ch 


\I , 1933. 


J.D.Est.Obs. 


V Opx 


104. 9.4C] 
137 8.0L 
150 7.6L 
155 R48 
159 7.5 P 
y¢ 7.91 

LU Her 

162119 
074 10.4C1 
101 7.8Ch 
124 7.1Cy 
148 7.8 J 
153) 8.1 Ah 
154. 8.2 Ah 
155 8.0Si 
155 7.8 Jo 
156) 8.0 Gy 
157 8.2 Ah 
158 8.2 Al 
159 7.8 Pt 
Loe vad 
idl 8.0 Jo 
161 8.5 Ad 
163 83 Ah 
176 8.9 Gy\ 


162807 
137 10.21 
145 9.61 
154 9.2L 
158 8&8 Jo 
i5! 9.6 Pt 
161 S&& Jo 
162 8.9] 


163137 
074 98 Ch 
101 84Ch 
133 8.4BR 
i37 8.6K 
144 8.7 BR 
45 &8BR 


J.D.Est.Obs. 


W Her 
163137 
147 87 Th 
148 ) 
152 89BR 
153 8.9 BR 
iI 


154 89 BR 
155 9.0 BR 
155 &8&To 
158 8.9 BR 
159 87 J 

159 9.0 Pt 


161 9.1 BR 

161 87 Jo 
R UM1 
1 


61 9.2Jo 
% Dra 
163266 

076 80Ch 

129 10.8 Ch 

136 10.8 Jo 


11.8 Jo 
10.5 Si 
11.9 Ah 
10.8 Si 
11.8 Ah 


12.2 Jo 
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162 12.2 We 
RR Opu 
1604319 
37 9.7 Ko 
37 I98L 
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55 10.8L 


59 10.5 Pt 


S Her 

164715 
074 87Ch 
18 8.6 Jo 


8.0 Ah 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING APRIL, 1933. 
J.D.Est.Obs. J.D.Est.Obs. 


J.D.Est.Obs. 


S Her 
164715 
161 84]Jo 
163 8.5 Ah 
RS Sco 
164844 
124 6.7 Ht 
130 7.3 Bl 
RR Sco 
165030a 
110 10.9 Sl 
124 11.7 Ht 
SS Oru 
165202 
104 12.4 Ch 
159 12.4 Pt 
RV Her 
165631 
104 11.0 Ch 
sy 12.7 1. 
150 13.5 L 
161 1-41 L 
R OpxH 
170215 
099 10.8 Ch 
101 11.8 Ch 
lof W211 
150 12.9L 
159 1291 
RT Her 


154 11.7 BR 
155 10.0 Jo 
ES? 11.21 
158 11.1] 
159 10.3 J 
159 11.2] 
161 10.9 I 
161 10.2 Jc 
178 10.3 Hu 
Z Oru 
171401 
159 11.9 Pt 
RS Her 
171723 
8.5 Ah 
8.4 Jo 
8.7 Ah 
130 Si Pt 
159 8.1 Jo 
161 8&.1Jo 
163 8.6 Ah 
S Oct 
172486 
108 12.6 Bl 
110 12.9 S] 
124 13.0S1 
130 13.3 Bl 


eOuridt 


i 
1 
158 


$44 oun 


J.D.Est.Obs. 


RU Opn 
172809 
104 10.2 Ch 
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J pk ek et tt 
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W Pav 
174162 
108 10.1 Bl 
117 10.2 BI 
124 10.8 Ht 
130 11.3 Bl 
RS OpH 
174406 
159 11.2 Pt 
U Ara 
174551 
124[13.0 Ht 
RT Opu 
175111 
104[13.2 Ch 
159[12.5 Pt 
T Dra 
175458a 
104 10.0 Ch 
130 9.5Ch 
156 12.5 Jo 
UY Dra 
175458b 
104 12.2 Ch 
130 12.2 Ch 
156 12.2 Jo 
RY Her 
17 5519 
101 11.8 Ch 
130 13.8 Ch 
137 14.0L 
152 13.9L 
V Dra 
175654 
104 12.0 Ch 
130 11.4Ch 
tae VIZ 
180 T13 L 
156 10.1 Jo 
159 10.1 Pt 
160 10.2 L 
R Pay 
180363 
124 10.4 Ht 
T Her 
180531 
130 10.4 Ch 


~ Wy 


— mS 


— 
uw 
nNoON 


T Her 

180531 
i137 971 
145 8.7L 
i148 8.0Jo 
2 621. 
153. 8.7 Ah 
i54 88Ah 
i55 8.4Jo 
156 8.6 Gy 


157. 8.6 Ah 
158 8.5 Ah 


159 7.8 Jo 
159 8.0 Pt 
161 821 


161 7.&8Jo 
i193. 8.5 Ah 
173 7.4Ra 
176 8.6 Gy 
178 8&8 Hu 
W Dra 
180565 
137 10.5 L 
150 10.5 L 
156 10.0 Jo 
159 10.2 Jo 
159 10.0 Pt 
160 10.2 L 
161 10.0 Jo 
X Dra 
180666 
186 12:7 L. 
160 12.5 L 
TV Her 
181031 
161[14.0L 
RY Opu 
181103 
159 8.8 Pt 
W Lyre 
181136 
137 8.3L 
148 8.0Jo 
150 7.8L 
153. 7.9 Ah 
154 7.6 Ah 
155 8.0Jo 
197 7.5 Ah 
158 7.7 Jo 
159 7.0 Pt 
160 7.9L 
i61 7.9Jo 
163 7.6 Ah 
SV Her 
182224 
137 14.2 L 
1350 13.9 L 
161 14.1 L 


T Ser 
182306 
159 12.0 Pt 
159 12.6 Jo 
SV Dra 
183149 
144 11.51. 
ise 8221, 
RZ Her 
183225 


i37 1201, 
156 12.4L 
161 12314, 
X OpH 
183308 
124 7.2Cy 
137 6.8 Ko 
las (£1. 
150 6.6L 


159 68Jo 
159 6.7 Pt 
161 6.7 Jo 
161 6.6L 
164 7.3 Ra 
165 7.2Cy 
RY Lyr 
184134 
11.4Ch 
i126 L, 
12. 
a 
18 
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137 
137 
144 
152 
155 
156 
159 
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lol 
171 
172 
176 6.1 Gy 
Nov Agu 
184300 
156 10.6 Ma 
359 11.5 Pt 
159 11.0 Jo 
161 10.8 Jo 
17%. TSP 
RX Lyr 
185032 
{27[13.0 Ch 
152[14.4L 
S CrA 
1854374 
110 12.2 SI 
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1K 
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tn w bo 
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Sinn ey Yin 2 
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QAWZ2MEEKK RAO 8 
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J.D.Est.Obs. J.D.Est.Obs 


ST Scr 
18551 2a 
9 12.9 Ch 
13.0 L 
i335. 
R CrA 
185537a 
110 12.1 SI 
T CrA 
185537 b 
110[12.5 Sl 
Z Live 
185634 
127 10.7 Ch 
137 11.4L 
152 11.8L 
162 12.3L 
RT Lyr 
185737 
130[13.9 Ch 
152/13.9 L 
161/14.2 L 
R Ag. 
190108 
129 11.4Ch 
158 10.5 Ah 
159 10.2 Pt 
163 10.2 Ah 
V Lyr 
190529a 
130[13.3 Ch 
159[12.9 Pt 
RX Scr 
190818 
7 99L 


12 
13 
1 


wwWwh 
NON 


a3 
15 i 
156 10.9 Ma 
159 10.6 Pt 
162 11.0L 
RW Sar 
190819a 
137 10.8 L 
152 10.5L 
156 10.3 Ma 
159 10.2 Pt 
162 10.1 L 
TY AgL 
I90907 
159 10.5 Pt 
S Lyr 
190925 
130[13.8 Ch 
144 13.2L 
153 i231. 
159[12.9 Pt 
176[ 11.9 Gy 
X Lyr 
190926 
159 89 Pt 


RS Lyr 
190933a 
130[14.1 Ch 
152/14.0 L 
159/12.5 Pt 
RU Lyr 
190941 
130 12.2 Ch 
159 12.6 Pt 
162 12.2 Ch 
U Dra 
190967 
095 13.0Ch 
hey 124 L 
148 11.9 Jo 
52 116 L 
135 11.7 Jo 
159 12.0 Jo 
159 11.8 Pt 
161 11.6L 
W Aor 
191007 
161 14.0L 
T Ser 
IQIOI7 
159 8.5 Pt 
R Sar 
IQIOIQ 
150 12.1 L 
159 11.6 Pt 
160 11.3 L 
RY Scr 
IQI033 
110 87 SI 
iss O11. 
155 9.4L 
159 9.5 Pt 
160 9.2L 
ii SIL 
S Sar 
191319a 
152 118 1. 
Ise 12:5 Pt 
161 12.7 L 
Z Sar 
191321 
Se 127 1. 
161 12.8 L 
Be (Ne 
191350 
159 10.0 Pr 
U Lyr 
191637 
148 10.3 Jo 
155 10.6 Jo 
159 10.4 Jo 
159 10.5 Pt 
161 10.4 Jo 
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VARIABLE STAR OpBserVATIONS REcEIVED Dt RING APRIL, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Bst.0Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


AF Cyc TU Cye RS Cyc V Aor T Cep RU Cyc 
192745 194348 200938 204102 210868 213753 
153 7.0Ah 152 108Ry 155 76Si 145 83L 154 5.9Ko 130 89Cy 
154 7.1 Ah 153 10.5L 155 7.3Jo 154 8 4 L 154 60Th 137 9.0Ry 
1588 72Ah 155 10.4Jo 159 7.2]o U Cap 155 640Oy 152 82Ry 
163 7.1 Ah 155 108Ry 162 7.3L 204215 155 69Si 155 8.2Ry 

TY Cye 159 10.4Ry R Det wa ts 51 155 65Ah 158 82Ah 
192928 159 10.4 Jo 201008 De 155 68Jo 159 82Ry 
129 10.8Ch 161 99Jo 152 123L siti 155 68We 163 82Ry 
144 10.1 L 163 10.1 Ry 161 12.0L 156/14. 4 Ma 156 6.3 Se RR Pec 
153 9.4L X AOL 163 11.4 Ah T Aor 156 6.5 Hf 214024 
159 9.0 Pt ry WX Cyc 204405 156 5.5Sh 094 10.3 Ch 
162 9.4L 151f13.8 L 201437b 074 10.3Ch 156 66Wd 156 13.0 Ma 
RT Aor i61 14.4L 1§2 12.4L S Inp isy 67.1 Si R Gru 
193311 x Cyc 155 12.6 Jo 204954 157 6.4Ah 214247 
130 11.5 Ch 194632 159 13.0Jo 107f11.7Bl 158 65Ah 107 122 BI 
144 11.4L 074 64Ch 161 12.5L X Der 158 6.6 Jo V Pec 
153 10.9 L 099 8.3 Ch U Cyc 205017 159 6.4Se 215605 
158 10.1 Ah 130 9.3Ch 201647 145 11.3L 159 66Ah 094[11.9 Ch 
159 9.7 Pt 158 10.8 Ah 074 10.0Ch 154 10.9L 160 6.4Se RT Perc 
163 9.7 Ah 176 11.5 Gy 129 82Ch R Vu 161 6.5 Jo 215934 
R Cre RR Aor 137 8.0 Ko 2059 23a 162 6.5Se 156[13.0 Ma 
193449 195202 154 81Ah 158 84Ah 163 6.5 Ah RZ Pec 
074 8.1Ch 144 851 iss &7 Si 163 8.7 Ah 163 6.7 Th 220133b 
699 91Ch 153 85. 155 8.0 Jo TW Cye 173 69Ra  15413.5L 
148 9.5 Jo RS Aor 158 8.0Ah 210129 175 6.2 Pt T Perc 
53 10.2 Ah 195308 159 7.9]Jo 145 11.8L 175 69Ad 220412 
154 10.3 Ah 153/14.0L 161 82Jo 154 11.9L RR Aor 145 10.6L 
155 10.1 Si Nov Cre 163 8.1 Ah X CEP 210003 154 10.5L 
155 9.9 Jo 195553 178 7.8\e 210382 160 10.6 L RS Pec 
158 10.6 Ah 159/122Pt 182 7.8Me 118f12.1 Ch X Pec 220714 
159 10.1 Jo z Cvc Z Det 154 13.6 L 211614 154 13.5 L 
161 10.4 Jo 195849 202817 RS Aor 145 10.1 L RV Perc 
175 99 Pt 087 10.2Ch 144 9.4L 210504 154 9.6L 222129 
176 113Gy 129 82Ch 153 98L 154 10.51 156 99Ma _ 093[13.3 Ch 
RV Ag. 144 7.7L ST Cyc R Eou T Cap 145 10.9L 
193509 595 731 202954 210812 21615 155 9.5L 
144 10.8 L 162 74L 144 9.6L 154 13.5L 160 9.4L S Lac 
153 a iL SY Aot 353 9.5L 156 13.8 Ma W Cyc 222439 
* Pav 200212 176 10.5 Gy T Cep 213244 154 12.5L 
aes 152 13.3 L Y De 210868 154 6.6L R Inp 
124[13.2Ht 161 13.2L 203611 074 65Ch 155 63Si 222867 
128[13.2 Bl S ie 153 12.8 L 087 6.2 Ch S CEP 108 9.2 Bl 
ci Cre 200357 V Cye 088 6.7 Ch 213678 116 98 BI 
194048 176] 12.2 Gy 203847 095 62Ch O88 9.7Ch 119 10.0Ht 
074 8.2Ch RU Age 174 99Ch 103 62Ch 131 88Ch 125 105Ht 
087 7.6 Ch 200812 129 88Ch 117 62Ch 131 92Cy 128 10.5 BI 
129 81Ch 152 125L 127 10.6Ko 130 58Ch 148 83 Jo T Tuc 
148 96Jo 161 126L 145 9.9L 130 5.8 Th 154 9.2Th 223462 
153 9.7 Ah RS Cye 154 10.1 L 144 61Ah 154 90Je 119 99H 
154 9.8 Ah 200938 '56 99Ma 147 60Th 155 8.4 Jo R Lac 
155 10.0Jo 074 82Ch 159 10.2 Jo 148 6.0 Jo 156 8.8 Wd 223841 
158 10.0Ah 080 8.5 Ch 161 10.4 Jo 148 62Se 158 80Jo 090 98Ch 
159 10.5Jo 087 82Ch Y Aor 149 62Se 160 90Je 100 84Ch 
161 11.0Jo 099 7.8Ch 203905 150 64Ad 161 7.8Jo 145 9.3L 
176 11.1Gy 127 74Ch 075 95Ch i51 65Ah 173 85Ra 154 94L 
DU ve 130 77C T DEL 151 63Ra 175 86Ad RW Perc 
194348 137 7.6 Ko 204016 153 620y 175 8.0Pt 225914 
129126Ch 144 74L 153 133L 153 62Se 093 11.8 Ch 
145 11.2L ios 23 La 162 13.81 153. 6.4 Ah 154 9.9L 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriINnG AprRIL, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Pec V Cas Z AND X Aor R Tuc Z. Pac 
230110 230759 232848 233815 236265 235525 
100 11.6Ch 159 83 Ah 093 10.4Ch 087 83Ch 119 124Ht 138 9.5L 
V CAs 163 82Ah 127 10.4Cy 099 85Ch 125 124Ht 154 10.6L 
230759 175 80Pt 13110.4Cy 107 87Ch 132 12.4Ht W Cer 
093 11.3 Ch W PEG ST Ann 108 8&6BI R Cas 235715 
118 10.4Ch 231425 233335 116 8&4Bl 235350 093 {13.4 Ct 
119 10.2Cy 690 10.2Ch 090 9.3 Ch Zz, Cas 093 12.4Ch ¥ Cas 
iat SS5Cy 154 921. 101. 9.0 Ch 233956 128 11.8 Ch 235855 
147 9.2Ah 162 S&L 107 9.0Ch 093 13.3Ch 155 10.1 Ah 128[12.1 Ch 
151 86 Ah S Perc 127 92Cy 145 1351. 158 10.1 Ah 145 13.8L 
155 8.5 Ah 231508 136 S8Jo 155 139. 159 10.1 Ah 148 11.9 Jo 
155 84Si (090 84Ch R Aor WV Cer Z Pee isa Ize. 
155 8.5 We RY Cep 233815 235200 235525 161 10.8 Jo 
157 8.4Ah 231878 078 83 Ch 093 10.4 Ch 90 8.7 Ch SV Anp 
158 83 Ah OSS 9.4Ch 108 [9.8 Bl 235939 
118 11.5 Ch 090 9.7 Ch 
127 11.6 Cy 
128 11.5 Ch 
RAPIDLY VARYING IRREGULAR VARIABLES. 
Star J.D. Est.Obs J.D. Est.Obs Star J.D. Est.Obs. J.D. Est.Obs. 
W5840 RN ANpdROMEDAE— 074922 U GEMINORUM- 
7092.1 11.3 Ch 7145.3 11.9 Ry 7146.3 9.7L 7154.3 14.0 L 
7119.1 11.6 Ch 7147.7 11.6 Pt 7147.3 9.6L 7155.3 14.0 L 
71316 11.5:Cy 7149.4 11.7 Ry 7147.3. 9.4Th 7156.3 144.11. 
7132.1 11.5 Ch 7155.3 12.0 Ry 7147.7 9.8 Pt 7160.3 14.3 L 
7136.4 11.5 R 7158.3 11.5 Rv 7148.4 10.1 L 7160.6 14.1B 
7137.3 11.6 Ry 7160.3 11.8 Ry 7148.7 10.2B 7161.3 14.2 L 
160547 SS AURIGA! fisns 123 4, 7174.7[13.3 Pt 
7076.4[12.5 Ch 7195.7 11.1 Bia 7153.4 13.6 L 7175.7[12.4 Gy 
7095.1 10.8 Ch 7156.3 11.0 L 7153.6 14.0B 
7100.1 14.0 Ch 7156.4 11.1 Ry 081473 Z CAMELOPARDALIS— 
7125.3. 13.2'Ch 7156.6 11.3 Bw 7096.1 11.5 Ch 7154.3 11.0 L 
7131.6[12.5 Cy 7156.6 11.2 Gy 7119.7 11.3 Cy 7154.5 10.6 Ry 
7136.4[12.5 Ry 7156.7 11.0 Hi 7122.6 10.6 Cy 7154.6 11.2 Ko 
7137.3[12.5 Ry 7157.5 11.6 Ry figos they Fico. 11,27 
7137.6[12.5 L 7158.4 11.8 Ry 7127.8 12.4 Cy 7155.5 10.7 Ry 
7142.4[11.5 Ry 7158.7 11.9 Hi 7128.1 12.2 Ch 7155.6 10.8 1L 
7144.4[12.5 Ry 7159.5 12.3 Ry 7131.8[12.5 Cy 7156.3 10.9 L 
7145.3[13.9 L 7160.3 12.8 L 7136.4 13.0 Ry 7156.4 10.9 Ry 
7146.6 14.2B 7160.4 12.9 Ry 7137.6 12.3 L 7156.7 10.4 Gy 
7147.3[14.1 L 7160.6 13.1 B 7138.3 12.4L 7157.5 10.5 Ry 
7148.6 14.4B 7160.7 13.0 Hi ogeegs be ten 7158.5 10.4 Ry 
7149.7[13.0 Hi 7161.3 13.5'L 7144.4[12.0 Ry 7159.5 10.4 Ry 
7150.3 14.3 L 7161.4 13.0 Ry 7145.3 12.8 L 7159.9 10.7 Pt 
7151.7[13.2 Hi 7161.6 13.7B 7145.3 13.0 Ry 7160.3 11.0 L 
7152.5[12.5 Ry 7161.6 13.6 Bw 7146.3 12.9 L 7160.4 10.6 Ry 
7153.4 14.5 L 7162.3 13.9 L 7147.3 12.8 L 7160.7 10.7 Pt 
7153.6 14.2B 7163.5[12.5 Ry 7147.7 12.7 Pt 7161.3 11.2L 
7194.8 14.21 7168.6[13.8 Bw 7148.4 12.8 L 7161.4 11.2 Ry 
figs 11.3. 7174.7 12.6 Pt 7150.3 12.8 L 7162.3 11.4L 
7155.4 11.3 Ry 7175.7[12.6 Pt 7150.4 12.8 Ry 7163.3 11.6 L 
7155.6 11.0L 7181.6 12.1 Wa 7150.6 13.1 L 7163.5 11.9 Ry 
174922 U GeminorumM— 7152.5 10.9 Ry 7174.7 12.7 Pt 
7074.1 9.3 Ch 7100.1 14.1 Ch 7152.6 10.6 L 7175.6 12.5 Gy 
7076.1 9.3 Ch 7119.0[13.3 S1 7153.4 10.7 L Fiza 125 Pt 
7078.0 9.3 Ch 7128.1 14.0 Ch 7153.5 10.4 Ry 7176.8[11.9 Gy 
7091.1 13.8 Ch 7131.6[12.4 Cy 7153.6 10.7 L 7178.8[11.0 Hu 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING APRIL, 1933. 


Star J.D. Est.Obs. J.D. Est.Obs. Star Est.Obs. J.D. Est.Obs. 


94512 X Leonis— 213843 SS Cyen1 
7145.6[13.0 B 7175.7 12.0 Pt 713907 1211 7159.9 11.7 Pt 
7161.6[12.6 Wa 7181.6[12.3 Wa 7152.7 12.0 L 7160.7 11.3 L 
7174.7 11.9 Pt 71537 12.11 7161.7 11.6 L 
202946 SZ Cyeni— 7154.6 11.6 L 7162.7 11.7 L 
7159.9 9.0 Pt 7171.9 8.5 Pt 41557 1351. 7163.6 10.9 Ah 
213843 SS Cyreni— 7156.8 11.9 Ma 7171.9 9.9 Pt 
7124.9 11.7 Cy 7137.9 12.0 Ko 7158.6 11.8 Ah 7178.8 12.0 Hu 
7130.9 12.0 Cy 7is6.0 1181, 7159.9 12.0 Ji 
7145.7 1 ¥ 


7137.7 11.8L 


_? 
SUMMAR \P! 1933 
Obse - Observa- 
Vars. tions Observer Initial Vars. tions 
197 Lacchini L 72 506 


i 


31 Mars Ma 14 14 


8  McKnelly My 07 42 


mivoi™s 
+ 
4 
ts 
— 
a 





1 R3 O’} € Oy 13 18 

20 33 Parth« I 1 5 

51 76 Pe Pt 154 189 

3 4 R ( Ra 16 19 

2 2 Xosebrug Rb 1 1 

c 191 41¢ ¢ Ry ) 69 

( lley 37 5 > € nN S¢ 7 26 
riton In 2 4 S Ss 28 55 

Godfrey Club GD Z ¢ S S 9 9 
Goodsell Gs 3 S Si 21 42 
Gregory Gy 34 43 S1 F.P S ( 8 
Hartmann Hf 28 42 Smi LW, Si 2 2 
Hickerson He 4 5 Smi ] SI 10 17 
Hildom, A. Hi 6 12 Phe 7 17 
Houghton Ht 3 139 lhe 2 5 
Houston Hu ) 10 Wats Wa 3 4 


nsen Je / 14 We \W d 40 79 
Jones J 100 344 Wetherbe We 18 18 


Kaho Ka 2 11 aiid pects 
Kohman KK 28 8 4 397 2976 
I 4 IPBELL, Re e! 


May 11, 1933. 





Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


Last November several groups of members of the American Meteor S ciety 
rganized simultaneous observations for the Leonids. Most. of them, despite 
‘areful preparations, failed because of cloudy weather, and had n thing to report. 
However, here and there, groups had at least a partial view of the shower, and 
unong these were the parties in the Kentu ky-Tennessee area. There were three 
cooperating stations, the first under Mr. Sterling Bunch at Kn xville, Tennessee 
(S1), the second under Dr. H. A. Miley at Lincoln Memorial Univer 
gate, Tennessee (S2), and the third under Mr. Latimer J. Wilson at Franklin, 
Kentucky (S3), 


sity, Harro- 
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The parties were ready and working for several nights, as the table of rates 
shows, but moonlight complicated by clouds and haze ruined the program. As a 
result, one Leonid only was observed simultaneously in such a position that a 
height could be computed. This was 1932 November 15, C.S.T. 14:05:04 + 12°, 
magnitude 1-2, appearing at 82.3 3.9km and ending at 42.2+1.8km, observed 
by Rusk at Sl and Miley at S2. 

Three radiants were deduced from the maps: 


No. G.M.T. mA. Dec Meteors Radius Sta. Observer 
2782 Nov. 14.85 2” +22 25 5 S2 H.A. Miley 
2783 15.85 1533 +22 10 3 S2 H.A. Miley 
2784 15.80 152 +21 11 5 Sl R. Rusk 


Mr. Wilson at S3 attempted photographic work and measured five possible 
trails on his films. He says he believes that the last of the five “is really a trail,” 
though he also notes one of the others as “good” and one as “fair.” He gives 
coordinates for each. He adds: “An unusually bright meteor appeared . . . at 
3 :023 a.m. [November 14-15] . . . At the same instant my other assistant in the 
hall, and also myself, heard a loud lightning-like crash on the radio.” 

At least one meteor seen in the south from both S1 and S2 left a train visible 
for 70 and 20 seconds respectively. Errors in plotting at one or both stations 
make a solution for heights impossible. This was on November 14-15 at 14:37 :34. 
Three other meteors seen from S2 within the next hour left trains lasting 20 to 
30 seconds. 

The following table gives the observed rates. The data prove, despite the 
uncertainties due to circumstances, that the maximum fell on November 15-16, as 
was found elsewhere. The factors are so low that no attempt has been made to 
derive corrected rates. 


TABLE I. 
1932 CS. —Plotted— 
Nov. BeganEnded Total F. L* S* Tl. C* Ti. Sta. Observer 
13-14 11:00 13:00 120 0.3 O 4 — 4 §2 H.A. Miley 
13-14 11:00 13:00 120 0.2 0 1 #1 1 Sl S. Bunch 
14-15 12:00 17:00 300 0.4 31 3. «34 7 41 S2~ Miley and group 
14-15 12:00 16:45 295 0.2 3 3 3 Sl R. Rusk 
14-15 12:01 16:42 281 0.2 7 1 8 8 S11 S. Bunch 
14-15 12:00 16:45 285 0.2 17 17 Sl M. H. Whitten 
14-15 12:00 16:45 285 0.2 10 10 Sl Hz. E. Blake 
14-15 11:45 16:45 300 0.1 4 22 26 S3 L. Wilson assisted 
15-16 14:00 14:50 59 40:2 3 14 33 47 Sl = Miley and group 
15-16 12:01 14:28 147 0.3 13 13 7 20 Sl R. Rusk 
15-16 12:00 14:30 150 0.3 30 30 Sl M. H. Whitten 
15-16 12:00 14:30 150 0.3 17 17 Sl. G. Yates 
15-16 12:00 14:30 150 0.3 19 19 Sl H.E. Blake 
15-16 12:00 12:45 45 0.3 5 5 Sl C. Wayland 
15-16 12:03 14:28 145 0.3 15 2 17 3 20 S1l_ S. Bunch 
17-18 12:15 12:45 30.0=— 0.1 x 2 ’ St 8. Bunch 


84 17 101 170 271 


L*—Leonid; S*—Sporadic; C*—Counted; Tl.—Total. 


The Kentucky-Tennessee Groups are to be commended for trying night after 


gi 


night under discouraging conditions and obtaining results of value. 
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April 20 12 :56 
20 12:12 
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21 10:20 
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Cor 
Rate Rat Notes 
().¢ 5 .< 6.2 (1) 
0.8 21.7 te a (2) 
0.8 25.4 31.8 (3) 
8 25.2 29.0) (4) 
8 23.4 29.9 (5) 
0.8 4.1 5.1 (6) 
0.8 12.¢ 15.8 (7) 
1.0 5.0 5.0 (8) 
1.0 11.4 11.4 (9) 
1.0 ey 12.7 (10) 
1.0 7.6 7.6 (11) 
0.5 6.0 12.0 (12) 
0.9 8.8 9.8 (13) 
) ¢ 6.3 7.0 (14) 
1.0 14.2 14.2 (15) 
0.9 14.5 16.1 (16) 
0.7 10.5 15.0 (17) 
0.7 6.4 9.1 (18) 
3 Lyrids. (2) R. B. Butler, Plain- 


( 4) L. C. Warner, 





ld, Count (6) J. H. Logan, New 
Li son, East Point, Georgia, 
(9) W. Persons, Kalamazoo, Mich., 





A. Schenkm: 


n, New Market, N. = 
re. 3 : 


Aquarid. (13) J. C. Eason, 
facing Northeast. 
(16) G. W. Ridley, 18 
t. (18) H. M. Dupree, 








RADIANTS DERIVED FR THE ABOVE 
A.M.S 1933 
N G.M.T a 6 Meteors Wt Observer 
2785 April 20.82 277: 35 5 Fair J. H. Logan 
2786 May 4.85 k 9 | 8 5 Good A. Schenkman 
2787 May 4.98 30.7 1.7 9-11 Good G. W. Ridley 
2788 May 5.97 336.2 Vf 13 Goo G. W. Ridley 
Following these notes is an appendix sisting of results derived by Mr. W. 
P. Wamer of our staff based upon data secured by m« ers of the Texas Group. 
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Meteor Heights from Observations made by Texas Group, 1929 July 27 
By W. P. Wamer 


The following meteor heights, computed by Schaeberle’s Method, are taken 
from a longer paper written in 1931. The complete study, with a number of other 
technical papers dealing with meteors, is intended to form part of a larger publi- 
cation from the Flower Observatory. 











Meteor C.S.T. Beginning End 
No. h m Mag. km km Class Observers 
1 S 2 682 5.4 25.8% 3.5 OFM... LET. 
Z 9 5.5 2 211.32 1.6 1145.1= 7:4] O.E.M., S:B. 
3 9 23 2 We38= 38 196.22 1.6 O.E.M., S.B. 
4 Q 43 0 91.5 2.2 en eens ; 
(5 10 08.5 O 108.1 8.0 65.4+ 1.6 
16 10 ~—O8. 1 = 4 12:1 2.6 ( 
(7 10 08.5 1 Ii 52 4,2 
8 10 43 0) 84.84 2.6 Aquarid 
9 10 46.8 2 57.44 0.0 Aquarid 
10 0 650:5 «4 os Q: 65.0 1.2 Aquarid 
11 10 56 4 185.9413.1 135.9+13.4 
iz 11 OO 3 70.5 1.6 70.34 0.8 
3 ym 6.5 2 ~=102.4+ 0.4 100.8+ 5.8 
14 jh es 0 ce” eee, Meeeee wee 





Numbers 5, 6, and 7 represent the same meteor. The averages for the three 
determinations are: beginning point, 92.3km:; end point, 71.7km. There were 
several other possible triple coincidences, but no concordant results could be ob- 
tained. It was in general difficult to be entirely sure whether two observations 
were on the same meteor because the times were given only to the nearest half 
minute. For the meteors included above, however, the times agree and the magni- 
tude estimates are approximately the same, so that the results are regarded as be- 
ing dependent upon coincident observations. The mean beginning and end heights 
are respectively 117.7km and 97.4km for nine sporadic meteors and 107.4km 
and 69.1km for three Aquarid meteors. 

The observations were made in Texas by Messrs. O. E, Monnig and B. San- 
ders near Burleson, J. H. Logan near Dallas, and S. Bunch near Ft. Worth 


Flower Observatory, Upper Darby, Pa., 1933 May 16. 





Information on Spectacular Meteors 
By C.C. WYLIE 


For some years, the group with headquarters in Iowa has been carrying 
three general lines of work on meteors. One of these is the systematic counting 


of meteors, especially at the time of the Perseid and Leonid showers. This line 
»] 


work has been developed by Father J. A. Theobald of Columbia College, Dubuque, 
Iowa. A second is the simultaneous observation of meteors from two stations to 


determine their real heights. This line has been developed by codperation between 


the University of Iowa and lowa Wesleyan College. The base line is 48 miles 


length, and, a convenient circumstance, almost exactly due north and south. The 


third line of work is the investigation of spectacular shadow-casting meteors, 


especially those which attract attention over several states. This line of work has 


been developed by idvert 


sing through newspapers and the Associated Press the 

















rences. 




























When the first reports are received, at im s made of irea OVE 
which the meteor is visible, and, as closely as possible, of the probable point of 





fall. Letters are then sent to the « 


area, asking that persons who saw the meteor wri 





which the meteor was seen, and other informati 
interest. M st requests have bee Ina t | Tl mM Wa ( cy, but other centers ir 
now giving items to the press. The first press reports usually give the names 


some observers. [rom these, and from letters 1 ed in response to our requests, 


the names of a number of observers are selected, and letters are sent requesting 
from these persons additional informatio1 Phe observer is asked to go to the 


exact point from which the metcor was seen, and ssume the same position, He 


should have a friend with him t sist in making the record. One yard stick, 





something similar, is laid to point in an exactly east and west, or north and south 


I 
line. A second yard stick is laid to point exactly in the direction of the meteor 


it the time of disappearance. Holding th \ ticks together carefully at this 
angle, a piece of paper is slipped underneath, and the angle drawn. On this draw- 


ing, the east and west, or north and south, line is indicated, and the line pointing 


n the direction of disappearance of the meteor is also indicated. The observer 
hen sights over one yard stick, pointing it exactly at the place in the sky whert 
the meteor was seen to disappeat he s nd yard stick is held horizontally, the 
vo sticks intersecting at the observer's eye The friend should stand off a short 
distance, and make sure that the one stick 1s ld horizontally, while the observer 





er, Iding it th yrrect angle. The tw 





his angle, laid er a sheet of paper, and the 
elevation for the eteor at the time f dis- 
Vs tha ‘ 9 I 1 this W ire nearly 
€ 2 Ssor WV is ybserver 
a A , t 
t whe " ‘ 
\ ipparel 
Wo s veel 
rw S¢ | 5 cS 
x int of disappearance 
t held ) ntally, and the econd yard 
eli s tha ‘ 9 path of the met 





ist before disappear 


held together carefully at this angle, laid o1 et of paper, and the angle drawn. 





If the friend is tacing the observer when he 1 ding up e sticks, he wil 
naturally lay the the paper to dra gle in the reversed direction 
ut this will cause us no difficulty t i dicate 1 the paper 


Only a small per cent of the observers will reply to the questionnaire, filling 
in these angles carefully but these few will probably ike possible a fair approxi- 
mation to the path of the meteor. If it is at portant meteor, and especially if 


f burstin 
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persons who have seen the meteor, the names of a number of additional observers 
will normally be obtained in a short time, and all observers should be interviewed 
standing exactly where they were when the meteor appeared. If such a trip is 
made by automobile to the point of fall, certain other communities, fifty or more 
miles distant from the point of fall, are also visited. From the letters, it is a 
simple matter to select communities where the names of several observers of the 
meteor are already known. 

For the recent meteor which dropped meteorites near Archie, Missouri, on the 
afternoon of August 10, 1932, we not only visited Archie, but also Baldwin, 
Kansas, and Kansas City, Missouri. We reached Baldwin in the evening at about 
7:00 P.M, with the names of nine persons who had observed the meteor. Most of 
these had been personally interviewed, standing exactly where they were when 
the meteor fell, before 11:00 Pp.M., and so we were able to leave Baldwin at that 
time with a good determination of the apparent path of the meteor as seen from 
that community. On the following forenoon, we interviewed in the same way, 
several persons who had seen the meteor from Kansas City, Missouri. The per- 
sonal interviews in these three communities gave us the fundamental material fora 
good determination of the path of the meteor. For this particular meteor Profes- 
sor E, S. Haynes of the University of Missouri interested some observers at 
Archie, and Mr. H. H. Nininger of the Colorado Museum has made some twenty 
additional interviews, using engineering instruments. The sum total of good ma- 
terial is exceptionally complete. 

The active cooperation and interest of the press are essential to the success of 
this program as it is being carried on. Press notices give us the first notification 
on a considerable number of spectacular meteors. We depend on editors to pub- 
lish news items on the meteor, including our requests for information. Editors 
and the Associated Press send us directly many reports which reach them, and 
through requests which they publish we get in contact with observers of the 
meteor. Our first approximation to the path of the meteor and our first list of 
observers are usually obtained almost entirely in this way. We have always en- 
deavored to furnish editors with items of interest in return for their coopera- 
tion and, on the whole, the response has been gratifying. Our news items, to- 
gether with requests for information, have been repeatedly publishd by the lead- 
ing newspapers in such middle western cities as St. Louis, Kansas City, Minne- 
apolis, and Milwaukee. These editors have shown a special interest in stories on 
meteors. Many others also co6perate readily as, for example, several, including 
the Chicago Daily News, published a news item following the meteor of April 25, 
1933, the most recent bright meteor in this section. Of the papers furnished in- 
formation at that time, the one with the smallest circulation was the only one 
which did not utilize it for a news item. The Associated Press has recently asked 
feature editors to send us promptly by airmail the available reports when spectacu- 
lar meteors attract attention over a considerable area. We might cite Galesburg, 
Illinois, as a community where an editor has aroused considerable local interest 
by publishing reports from people who see bright meteors in that community. If 
a meteor is visible in Galesburg, we can depend on receiving several reports 
through this editor. 

In developing this work, we have attempted to contact the maximum number 
of intelligent observers of the meteor under investigation, and also to arouse 


public interest in meteors so that, when a spectacular meteor falls, one or another 


f the persons cooperating with us will be promptly notified. The reactions of ob- 
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ervers who read our requests but fail to respond, a the reactions of editors who 
) not print news items based on our letters, é at times. For the 
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the art of silvering specula,. 


Notes from Amateurs 


Prof. L. F. Brady, Mesa Ranch School, Mesa, Arizona. 

Dr. G. M. Butler, Dean and Director, College of Mines and Engineering, 
University of Arizona, Tucson, Arizona. 

Dr. Oliver C. Farrington, Curator of Geology, Field Museum of Natural 
History, Chicago, Illinois. 

Dr. Edward A. Fath, Director, Goodsell Observatory, Carleton College, 
Northtield, Minnesota. 

Mr. J. D. Figgins, Director, Colorado Museum of Natural History, Den- 
ver, Colorado, 

Dr. W. F. Foshag, Department of Mineralogy, Smithsonian Institution, 
United States National Museum, Washington, D. C. 

Mr. Dean Gillespie, 601 East 18th Avenue, Denver, Colorado. 

Dr. Curvin H. Gingrich, Editor, Popular Astronomy, Goodsell Observa- 
tory, Carleton College, Northfield, Minnesota. 

Prof. L. D. Hampton, Alabama Polytechnic Institute, Auburn, Alabama. 

Mr. F. G. Hawley, Chemist, International Smelting Company, Inspiration, 
\rizona. 

Prof, E. A. Haynes, Department of Astronomy, University of Missouri, 
Columbia, Missouri. 

Dr. Frederick C. Leonard, Chairman, Department of Astronomy, Univer- 
sity of California at Los Angeles, Los Angeles, California. 

Prof. H. H. Nininger, Curator of Meteorites, Colorado Museum of Natur- 
al History: and Director, Nininger Laboratory, 1955 Fairfax Street, 
Denver, Colorado. 

Mrs. H. H. Nininger, Secretary, The Nininger Laboratory, 1955 Fairfax 
Street, Denver, Colorado. 

Mr. R. S. Niswanger, Operator, The Nininger Laboratory, Palmer Lake, 
Colorado. 

Mr. Oscar E. Monnig, Texas Observers, 312 Leuda St., Ft. Worth, Texas. 

Mr. Stuart H. Perry, Editor and Publisher, The Adrian Daily Telegram, 
Adrian, Michigan. 

Dr. J. Hugh Pruett, General Extension Division, University of Oregon, 
Eugene, Oregon. 

Dr. T. T. Quirke, Department of Geology, University of Illinois, Urbana, 
Illinois, 

Mr. Alfred Schenkman, R. D. 2, New Brunswick, New Jersey. 

Dr. E. H. Sellards, Associate Director, Bureau of Economic Geology, 
University of Texas, Austin, Texas. 

Mr. Frederic L. Troyer, Director and News Editor, Astronomical Press 
Service, 153 Lascelles Boulevard, Toronto, Canada. 

Dr. Walter T. Whitney, Associate Professor of Astronomy, Pomona Col- 
lege, Claremont, California. 

Dr. A. N. Winchell, Department of Geology, University of Wisconsin, 
Madison, Wisconsin, 

Dr. C. C. Wylie, Department of Mathematics and Astronomy, University 
of lowa, Iowa City, Iowa. 


L 


H. H. Ninincer, Acting Secretary. 
The Nininger Laboratory, 1955 Fairfax St., Denver, Colorado. 
May 26, 1933. 





Notes from Amateurs 


Amateur Telescope Makers of Chicago 


At the meeting of the Amateur Telescope Makers of Chicago held on May 7, 
Professor Arthur Howe Carpenter spoke on silvering. 


the silvering and Professor Carpenter explained the different operations as 


He gave a brief history 
Charles W. Eliason, Jr., and George E. Warner did 
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work proceeded. The Brashear method was used and two mirrors and some flats 
were silvered. 

A number of mirrors were examined on the testing apparatus which George 
FE. Warner made for our workshop in the Planetarium. Some were commented 
on favorably and some were commented on. 

The principal meeting of the A.T.M. convention will be held in the lectur 
room of the Adler Planetarium on Friday, June 23, at 2:00p.m. The Adler 
Planetarium is in the 





grounds of the Century 


: : > 
55 Exposition and 


Chicago group headquarters will be in their workshop 


1319 W. 78th Street, Chicago, May 14, 1933 


Another Angle of the Triangle Law 
The triangle law of planetary progression was described in No, 7 (1930) of 
PopuLAR AstronoMy. Recent announcements by Professor Pickering, locatin 
his hypothetical planets “P” and “S"” and “U” in definite orbits, prompt me to 
review and elaborate this law, pointing out a consequence of prime importat 
which was merely hinted in the previous papet 
I, THe SpeciAt Lav 


Without theorizing on the origin of the solar triangle law in its 





special form asserts that in an earlier stage the planets were in a geometrical series 
as if planetary matter had been ejected or pulled from the sun NX in a logarithmic 
spiral (Figure 1); that each planet or pair or group (4, p, g, etc.) was at the ex- 


tremity of a radius vector and revolved around the sun as if the spiral had broken 


up; that the radii vectores were in the power series 1, d, d*, d*, d*, etc., the ascend- 


ing ratio d being the famous golden section or extreme and mean ratio 3( \ 





or 1.6180339887..., all the terms of the series being incommensurable, t 
shortened to three decimal places for convenience, 1.000, 1.618, 2.618, 4.236, 6.854, 
etc.; that with reference to the next inner orbit as unit, each planet's velocity, dis- 
tance, time of revolution, and gravity were represented respectively by the altitude, 


1 


west side, east side, and hypotenuse of the right triangle formed by drawing 





from the planet a line to the sun and from the planet to the next outer orbit a 





tangent to the planet’s orbit. But note this essential proviso: since orbital speed 
and attractive force vary inversely with distance and time, the lines for velocity 
cal, With this in mind 


designate them; for example, if g = 1/d’, the hypotenuse G = d’. 


and gravity represent their recipr 


use capit il letters 


In every triangle of the system (Fig. 2) the unit is the shorter segment f of 


the hypotenuse G, and when any triangle is unitized (by dividing all parts by its f) 


the values of the four codrdinates forming the triangle become: |” (reciprocal of 


v) = 1.272, d = 1.618, t = 2.058, G = 2.618, wherefore Kepler was right, for 
(= dad and I’ = Vd, and Newton was right, for G = d*. This is the doctrine of 
successive units, that each orbit is the unit of the next outer orbit. It seems al- 
most a matter of course that since a planet at 1 is invariably the unit of a planet 


at d, if the planet at d be a unit the next planet’s proper place is at d*; ie. l:d = 





d:d°*. A power series therefore appears to be the natural series for a solar system, 
and the 1.618 series is the most important of them all, being the only power series 


that is also an additive series (any term is the sum of the two preceding terms) ; 





to which fact might be ascribed its selection for (or by) our solar system, if 
earth-dwellers are entitled to the best, as they like to believe. 


Furthermore, for the planets in this series the relative velocity is influenced 
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by the varying distance oi the planet from the next interior planet as they revolve 





id the sun, in such manner that the reciprocal of the velocity of planet p is 





the mean proportional between the distances separating p from the next inner 
anet at conjunction and opposition, ie. 7? = (d—1) (d+1), or d?—1 (which 
is another way of stating Euclid III, 36, and signifies that )’ is one side of the 


right triangle of which 1 is the other side and d the hypotenuse) ; and p’s ¢ is the 





mean proportional between the distances separating planet p and the next outer 
planet g at their conjunction and opposition (which follows from the fact that 


he ¢ line is g’s |” line when q’s triangle is unitized), i.e. f& = (G—d) (G+ d), or 











is well established, however, that in the course of ages many or all of the 
planets have shifted their positions and are no longer in the original orbits. If 


any means of knowing which departed least from its series distance, 





take that planet as unit and with some exactitude determine the amount 





of shifting of the others. This being impossible, we have to select a unit arbi- 
arily, and the results will vary according to the selection. In my former paper 


Mercury was chosen because it is the nearest planet to the sun. But now the 


t 
earth will be adopted as unit in order to satisfy my geo-minded friends, for the 





is slight and the change facilitates comparison with other theories. 
The triangle law refuses to modify any of its terms in order to conform more 
sely to the present positions of the planets. It tells them what their relative 

positions once were and places upon the planet itself the onus of explaining why 


it now deviates. In view of the undeniable shifting, any progression series agree- 


ing very closely with the actual orbits at the present time would be subject to sus- 




















picion. The following table compares the lawful distances required by the triangle 
with the present distances as accepted b A aStt mers, 


dius 92,900,000 miles being taken as unity 





Tr ing Pres B es 
Planet Series listance Series 
Mercury ). 382 0.387 550 (40 
Venus 0.618 ».723 700 


Earth 1.000 1.000 1.000 
Mars 1.618 1.524 1.600 


Planetoids 2.618 2.65 2 800 
Jupiter 4.236 5.203 5.200 
Pickering’s “U” 6.854 (5.790 none 

Saturn 11.090 ).539 10.000 


Uranus 17.944 19.191 19.600 
Neptune 29.034 30).071 not 








Tut { th } 
Pluto | cw = 46.978 38 800 
Pickering’s * j (48.000 
Pickering’s “P” 76.012 (75.500 77.200 
And the next 122.990 154.000 


The series was first made public in 1926 in a newspaper article, and prided it- 





self upon not falling down, like Bode’s, at Neptune; the discovery of Pluto i 
1930 and Prof. Pickering’s recent calculation of the meat stance of “P” and 
“S” (PopuLcar Astronomy, No. 7, 1931) should focus att ion on the triangle. 
But in my 1930 paper I unhesitantly staked t law's vali m the presence of 
planetary mass between Jupiter and Saturn, probably in the form of a shoal of 





planetoids, which Mr. Ericksen of Norway later accepted in offering his logarith- 


mic law (PopuLar Astronomy, No. 9, 1930), suggesting very aptly that they be 





called Hectoroids in honor of the first asteroid found with an orbit beyond 
Jupiter’s. Prof. Pickering now comes forward (PorpuLAr Astronomy, No. 2, 1932) 





with the first professional recognition of that contention (though he doubtless 
never read my little pronouncement) and by computation of perturbations places 
ele series. True, he makes 


it weave in and out, but the calculations are of necessity highly theoretical at 


an assumed planet U in the last vacant spot of the tr 





present, and later revision, with consideration of the planetoid suggestion, might 
bring the mean orbit into closer correspondence. In any event the significant fact 
remains that the law when first promulgated demanded a planet or zone of 
planetoids between Jupiter and Saturn 


This outline of the golden section series, 





velocity vary inversely as the square root of the distance and the square of the 
time vary as the cube of the distance, might comfortably terminate with the state- 
ment tl 





t when a planet shifted its relative position it retained the original rela- 
tionship between velocity and distance as impressed on that planet. This would 
bring the triangle and Kepler into accord for the present arrangement of the solar 
system. 
Il, THe GeNerAL LAw, Aprpiiep BEYOND THE SOLAR SYSTEM. 
The triangle law, however, is not nearly so modest as its proponent, for it 


insists that Kepler was right only because he hit upon a special case of a general 


law; that if the distance ratio of the solar system at its spiral stage had been any 





other than 1.618 the velocity would not have been the inverse square root of the 


distance; that if at the birth of other planetary systems in the universe the ratio 
differed from ours, Newton was still right, but Kepler’s special law did not apply 


to them; that the series for any regular systen Iways 1, d, d*, d’, etc., and V 
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equals V (d?—1) and never Vd unless V (d?—1) = Vd, which is possible only 
when d= 1.618. The universal triangle is shown in Fig. 3. We postulate only 
Newton’s gravitation formula g = 1/d*, and the well-known formula of physics 
d=vt or v=d/t, which must be true from the definition of velocity. From 
g =1/dd we have g = 1/dvt or dvtg = 1, the codrdinate rule, stated in words as 
follows: any of the four codrdinates of the solar system varies inversely as the 
product of the three others. The same rule applies to the altitude, hypotenuse, 
and two sides of a right triangle, taking the reciprocals of the altitude and 
hypotenuse. 

There are three imaginable systems permitting a test of the general triangle 
law. First, our original solar system with a ratio of 1.618; solving the universal 
triangle, /” = 1.272 or Vd as Kepler proved. Another is a system wherein all the 
planets move at the same speed; since d=vt and v=1, d=t, or the time of 
revolution varies with the distance. In the universal triangle for this system 
I” =1 and since also f= 1, d and t= V2, or d=t as assumed. The third system 
susceptible of test is one wherein all the planets complete their revolutions in the 
same time; since d= vt and t= 1, d =v, or the velocity varies with the distance. 
In the universal triangle t= 1, and since y:t =¢:G, yG=?, or y(y+1) = 1. 
By trial and error we seek two factors of 1, one of which shall be the other plus 1, 
and thus find y to be 0.618 and G or d’ to be 1.618, so that d = 1.272 and V = 
0.786. Then v=1.272 and hence varies as d as assumed. All of these systems 
therefore are pictured by the triangle, requiring a distance ratio of 1.618 if # = d’, 
of V2 if t=d, and of 1.272 if t=1. By Kepler planets at unequal distances 
could never have equal velocities or periods. By the triangle also the velocity 
ratio decreases when the distance ratio increases, but the variation is such that 
when the distance ratio is less than V2 an outer planet travels faster than an inner. 

III. THe GeNerAL LAw, APPLIED WITHIN THE SOLAR SYSTEM. 

Till now we have dealt solely with regular systems, before the planets shift 
from their original positions in the power series, and the conclusions do no vio- 
lence to traditional scientific belief, since the variation has been confined to sys- 
tems beyond ours. But when pressed to its rational finality the triangle law seems 
to demand that the triangle shift with the planet and |’? continue to equal d*—1. 
Kepler took a particular case where d*>—1=d and applied it universally, suc- 
ceeding because the planets as a rule are fairly near their original positions at 
which ]”* did equal d. The new law in this respect will necessitate some revision 
of the accepted distances. The periods of the known planets have been accurately 
measured from long scrutiny of their orbits and cannot be gainsaid. In the uni- 
versal triangle (Fig. 3) we place the earth at uw and Mars at p. Line t¢, represent- 
ing the actual period of Mars, is 687 days or 1.8808 years. Since # or 3.551 
= y(y +1), we find y to be 1.45 and G to be 2.45 and I’ to be 1.204 and d to be 
1.565. If Earth be 92.9 million miles from the sun, Mars by the triangle law is 
145.4 million miles instead of 141.5 as Kepler’s law requires, and travels 15.37 
miles per second instead of 15 miles. In like manner if we accept the distance of 
Uranus as 1782 million miles, Neptune would be at 2833, not 2792. The satellites 
of Uranus, Jupiter, and Saturn yield to the law as readily, basing on the distance 
from the primary; and for several of them the distance by the triangle works out 
practically the same as by Kepler, of course because the time relative to the 
preceding satellite as unit is approximately 2.058. A great discrepancy would 


indicate an undiscovered satellite, just as the time ratio of Jupiter compared with 
Mars as unit (11.86/1.88) = 6.308 differs so much from 2.058 that if the 
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planetoid group had not been discovered we shou of its presence be- 
tween the two planets. 

And now the stage is set for an attempt to establish mathematically what 
hitherto has been maintained chiefly by logic, viz., that Kepler's third law cannot 


apply when d does not equal 1.618, and | 





ist be V(d°—1). Let the problem 
e stated thus: Given a planet p (Fig. 4) in space, (1) to place on the straight 
line ps a sun XN and another planet u in such a manner that Pp shall be twice as far 
from the sun as uw is, and (2) to determine p’s velocity and time in terms of w’s 
listance from the sun as unit, distance of course being 2 and reciprocal gravity 4. 
From p draw perpendicular to pz a line pg of any length to represent p’s time of 
revolution relative to the unit planet, and pq will be 2!” since t=dI’. Half of 
the line will then represent 1’. On p as center describe a circle with |’ as radius, 
and to this circle from g draw a tangent cutting ps at XY. On X as center with 

(equal to the distance from X to the point of tangency) as radius describe a 


ircle cutting ps at wu. Place the sun at Y and the unit planet at u. Solve the tri- 
angle. Line pX = 2f, consequently p is twice as far from NX as wu is. But since 
f =1 relative to p's d at 2, V/ V3 = 1, therefore | V3 and 2] or t=2V3 and 
he hypotenuse = 4 d* or G. The time and reciprocal velocity of planet p at 


twice u's distance are thus found to be 2V3 and V3 relative to u. 


But Kepler says the t and I’ must be 2V2 and V2. If we assign these values 
F 


tentatively to lines t and I’ in Fig. 4 and solve, we find f V 2/ V3, from which 
by unitizing the triangle) we get d= 2, G=4, I’ = V3, and t = 2V3 as before, 
because they always follow when the d ratio t/I” or vt is 2. If 1’ were V2, f could 

t be the unit, for f = /’/ V3. With the proper unit, if V = V2,d= V3, G=3, 
and t= V6. For any distance ratio, f= 17/ V (d*—1) and V’ must = V (d*’—1). 


If any one still feels that a triangle representation of the solar system co6r- 
dinate is arbitrary, let him note that whatever time of revolution (Kepler’s dVd 
or any other) be assigned for a given distance and drawn perpendicular thereto, 


] 


when the triangle is completed / = A/f (f into altitude) and G=fH (f times 


hypotenuse) ; wherefore it appears that not only is the right triangle the natural 
representation, but also our friend f plays a prominent role. The triangle law 
loes no more than assume that always f= 1, whence |’ = altitude and G = hy- 
potenuse. 

Obstacles to full acceptance of the general law now clamor for attention, but 
cannot receive it; the need for brevity has already compelled omission of several 
steps in the development of the thesis. There is, nevertheless, one possibility that 
must be passed on to those who profess familiarity with the mathematics of the 
arom. Mention was made that when the distance ratio is less than V2, by the 
triangle the velocity of a planet exceeds that of its unit; if the distance ratio in a 
system be reduced almost to unity, the speed would be very great relative to the 


That such speeds are not manifest in the heavens might be ascribed to a 





mit. 
peed limit. I know of no accounting for the enormous electronic velocities in an 
atom other than they may be due to a very small distance ratio (with absence of 

speed limit unless it be the velocity of light). Such an explanation, which would 
bring the microcosm under the same law as the macrocosm, will have plausibility 


if it be determined that the outer electrons travel faster than the inner. 


From a modest corner in “Notes from Amateurs” (I trust without impairing 
my amateur standing) it has been sougl 


it to show that one arrives at a knowledge 
le. The 


coordinate rule (dvtg = 1), the velocity formula (d =vzt), the law of gravitation 


f physical laws in the solar system f 


e 





ma simple study of the right triang 
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(g = 1/d*) have been found to abide in the triangle, and a general law (J° 

V [d*>—1]) to supplement Kepler’s special law (/° = Vd) has been suggested 
permitting a variety of planetary systems in the universe. The golden section law 
of planetary progression (d ratio = 1.618) has been offered to supersede Bode’s 


law, and it claims the distinction of being the first to provide a home for Picker- 





ing’s planet (or shoal) U, which has been wandering around considerably per- 
turbed lest it be an outcast from the family. 
419 State Capitol, Atlanta, Georgia. H. L. Spanr, 


Astrolab 
Astrolab has been working on the problem of a telescope with a wide field 
view for a given eyepiece, maximum light grasp, as well as low cost of construc 
tion, and ease of use. 
Such a telescope would be of considerable value to the variable star observer 
as a wider field of view and more light grasp will facilitate comparison. 
The results so far favor the short F ratio telescope with a newly developed 


he 36-inch focus as a standard for 8- 





wide field eyepiece. Reasons for adopting t 
and 10-inch reflectors are: (1) telescopes of 3-foot focus will have a wider field 
of view for a given eyepiece than any of longer focus. (2) With the short F 
ratios faint stars have more brilliance than was obtained when the standard tele- 
scopes of approximately the same focal length were F8 or more. (3) The short 
focus telescope requires a much shorter tube, therefore less expensive mounting due 


to decreased weight. (4) The length of the tube of the 36-inch focus would make 
it portable as well as enable the observer to keep a sitting position, even at the 
zenith, 

The chief objection to short F ratios has been the difficulty of figuring 
mirror. However, the testing has become relatively simple with the adoption of 
the Ronchi grating test with the light source at the farthest side of the testing 
room. The conjugate focus will then fall quite close to the real focus; thus rela- 
tively less attention will be paid to the central portion of the mirror and more 
the outside zone, which has the greatest light grasp. 

FP has made some diamond ruled gratings from 100 to 200 lines per inch, 
also photographic gratings of 175 and 300 lines per inch, for further experimenta- 
*hi test. WHE has a small ruling machine which he c 





tion on the Ron 
make reticules or divide linear scales to a fairly high degree of both precision and 
accuracy, 

\strolab is a coOperative amateur group without national or state boundaries, 
and the staff of the Astroscope invite the correspondence of amateurs interested it 
cooperating in its development projects. For additional information see January 
to May issues of PoputAr AstroNoMY, or write to 


10728 S. Artesian Ave., Chicago, Illinois, May 13, 1933. 





General Notes 


Dr. V. M. Slipher, director of the Lowell Observatory, delivered the George 
Darwin Lecture at the Ordinary Meeting of the Royal Astronomical Society o1 
May 12, taking as his subject “Spectrographic Studies of the Planets.” At this 
meeting Dr. Slipher received the Gold Medal of the Royal Astronomical Society 


in recognition of his spectroscopic researches. 














Professor H. H. Plaskett, ¢! SI 
Savilian professor of astronomy at Oxford University, delivered his inaugur 


lecture on April 28. 





The Rittenhouse Astronomical Society of Philadelphia held its monthly 
meeting in the hall of The Franklin Institute, Thursday evening, May 11. The 


program consisted of an illustrated address by Dr. John Q. Stewart, Associate 





physical Uncertainties.” 





The McDonald Observatory, w! 


the University of Texas and the Yerkes Observatory, is to be located on Mt 








Locke, a peak 6790 feet high in the Davis Mountains in southwestern Texas. An 
extensive program of work is being planned for these tw bservatories by the 


rector, Dr. Otto Struve. 





Zodiacal Light Notes 

ZopIACAL LIGHT OBSERVED AT GLENOLDEN, PENNSYLVANIA, 
Elongatio Position of Width of Cone 

Time of Apex \XIs at Base 
:00-7 :10 92 Coincides with ecliptic 2 
:00-7 :10 103.5 Coincides with ecliptic 3 
:30-7 :40 93 N ic 25 
:00-8 :10 2° North of ecliptic 12 
Nortl l 15 


8 :40-8 :50 85.5 4 


AP™MININI 





407 Scott Avenue, Glenolden, Pennsylvania 





Kosmos, by Willem de Sitter. (Harvard University Press. Price $1.75. 
Wi 


comes any 





so much attention given to ideas of an expanding universe one wel- 





contribution from those who have been prominent in developing this 


field of astronomical concepts. Dr. Willem de Sitter, director of the Leiden Ob- 


servatory, Holland, places in the hands of the intelligent reader in “Kosmos” a 





thoroughly scholarly presentation not only of ct nt ideas but of the evolutionary 


background of astronomical thinking. his new volume puts in permanent form 
the substance of a series of lectures presented at the Lowell Institute in Boston, 


I 
in the autumn of 1931. 





Early chapters relate the attainments of Copernicus, Kepler, Galileo, and 
Newton. Dr. de Sitter does credit to the rare gifts of Herschel in envisioning 
concepts of a stellar universe while at the same time applying himself assiduously 
to details of observation so necessary for the accumulation of facts upon which 
any satisfactory theory of the universe must ultimately rest. While Herschel’s 


conclusions were based on assumptions that we know now are invalid, “Neverthe- 


less,” to quote Dr. de Sitter, “no single astronomer either before or after him has 
done so much for the final solution as William Herschel.” 

After paying tribute to the pioneer work of Kapteyn, and an elucidation of 
a 


the details of Kapteyn’s deductions, somewhat technical in character, Dr. de Sitter 


reviews the contributions of modern photomett ind spectroscopy which have 
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made possible the extension of the Kapteyn method to remoter regions of the 
galaxy. The extraordinary size of our own galactic system, after Shapley’s in- 
vestigations, compared with the sizes of spiral nebulae, proves to be still a matter 
of concern, for sad experience has trained the scientist to be wary of introducing 
the term “exceptional” into a scientific vocabulary. 

The closing chapter of “Kosmos” dealing with “Relativity and Modern 
Theories,” gives an excellent summary of the author’s contributions, as well as of 
Einstein’s, to the more theoretical aspects of the properties and distribution of 
matter in space. 

The volume was excellently printed by the Harvard University Press and 
forms a fitting addition to the astronomical literature of the field. 


Perkins Observatory, May 26, 1933. HARLAN T, STETSON. 





Our Stone-Pelted Planet, by H. H. Nininger, A.M. (Houghton Mifflin Co., 
1933, xxv-+237pp. ) 

In this “book about meteors and meteorites,” which issued from the press in 
April, 1933, Professor Nininger has given an admirable popular, and at the same 
time authoritative, account of the present status of the science of meteoritics. The 
author, who is the Curator of Meteorites in the Colorado Museum of Natural 
History and the Director of his own research Laboratory, is, both from his broad 
theoretical knowledge and from his rich experience in the field, singularly well 
qualified to produce a treatise on meteorites. 

The book consists of twenty-one chapters on nearly every conceivable phase of 
the subject and thirty-nine illustrations, most of which are splendid photographic 
reproductions. One of the outstanding features of the work, especially for the 
serious student of meteorites, is the ninety-page appendix catalog of all the “Met- 
eorites of the World by Countries,’ which includes twenty-one maps, the handi- 
work of the author, on which are marked all the known meteoritic falls on earth. 

The reviewer has only a couple of suggestions to offer for the possible im- 
provement of this charmingly written monograph. It seems to him that, in Chap- 
ter III, on “The Origin of Meteorites,” the probable interstellar origin of those 
meteorites which were revolving around the sun in apparently hyperbolic orbits, 
should have been mentioned and discussed. He feels also that, in Chapter XV, on 
“The Importance of Large Falls,” at least a brief description of the largest known 
individual meteorite, namely that found at Hobart West, Grootfontein, Bechuana- 
land, Southwest Africa, whose estimated weight is some fifty tons and which is, 
to be sure, referred to on p. 83 in the body of the book and listed on p. 223 in the 
appendix, might appropriately have been included. However, these matters are 
of the nature of details from the point of view of the work as a whole, and their 
emission does not detract in any serious way from its usefulness. 

In the estimation of the reviewer, Professor Nininger’s book is the most im- 
portant single contribution which has been made to the general literature of met- 
eorites since the publication of Dr. O. C. Farrington’s scholarly but much more 
technical treatise. The publishers, as well as the author, are to be congratulated 
on the appearance of the volume, the typography, half-tones, and line diagrams of 
which are excellent. “Our Stone-Pelted Planet” is enthusiastically recommended 
to every person interested in meteorites, regardless of whether he is a lay reader 

r a professional scientist. FREDERICK C, LEONARD. 














